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The Gates Iron Works Drawing Room. ‘reas 


BY JOHN RANDOL,. 


The modern machine-shop drawing- 
room is making steady progress towards 
a uniform standard. The last five years 
have seen great advances in this direction, 
and there is now so little variety in draw- 
ing-room methods and appliances in use = na -— . 
in well-regulated establishments that any : a : 
decided novelty becomes very noticeable; ‘ 
and when, as in the present case, the —_— 
novelties rise to the dignity of original Sat 
inventions, resulting in real improve- 
ments capable of extended use, the diver- 
sion from usual practice becomes par- 
ticularly striking. 

















I do not intend to say that the minor PAPER CABINE1 
The Gates Iron Works drawing room, 
in charge of Mr. C. L. Carman, is, as a 
" — ; f —— matter of course, located on the north 
side of the building, on the office floor, 
~ Pima racer wast « because such is the only correct location 
il ae serene Qoreces © neeerrene « for the drawing room of a_ middle-siz 
, = : shop, and the “Gates,” being built all at 
' one time, and under advisement of the 





























| exvegme_merrenn : pom LE. heads of all departments of a successful 
| id a / neoe going concern, could not have an inco1 
9) ees ‘| rectly and inconveniently located drawing 

; ™ ‘ile an - 4 ; : = | room. The Gates blueprint room is on 
perce = - the roof, above the drawing room, so that 





there is abundant light, and access is had 
4, 





from the drawing-room 


== 


PLAN OF ROOM. os, Very Sree 
human prejudices are in any danger of 

losing their supremacy to the extent of 

permitting chief draftsmen to adopt stan- es 
dard sizes of drawings, or uniform sys- << 
tems of lettering and figuring drawings, x ~~ 
so that the drawings which are con- 
stantly passing from shop to shop in the 
course of business shall be perfectly con- 
venient in use and keeping wherever they 
are. The chief draftsman must, in the 
nature of things, approach the artist in 
temperament and egotism; and, hence, 
the better the chief, the more likely the 
drawing room under his control to ex- 
hibit eccentricities and deviations from 
the normal. Such individualisms are un- 
avoidable, are often valuable, and in some 
instances are of such general value as to 
fully warrant publicity. PNEUMATIC BLUE-PRINT FRAMI 
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the drawing-room entrance, by a_bal- 
anced elevator, hand-operated by a rack 
and pinion lift, which is very easily 
worked, and makes it almost as easy to 
go from the drawing room to the blue- 
print room as if both were on the one 
floor, while the roof location makes all 
lights equally available. 

The first convenience of the Gates 
drawing room, in point of sequence, is 
the paper cabinet and paper-measuring 
and cutting device. In some large and 
otherwise very well-arranged drawing 
rooms, the paper is exposed to dust, and 
is so handled as to make some waste 
likely at the cutting of each sheet. By 
the use of the “Carman Cabinet,” the 
paper is covered, one edge being exposed 
far enough so that it can be readily drawn 
out over a measuring scale, and a guiding 
groove in line with the zero of the scale 
guides the cutting knife, so that waste can 
occur through gross carelessness only. 

The method in this drawing room is to 
use paper for sketches and pencil draw- 
ings; the drawings are traced on cloth of 
two widths, 36 inches and 30 inches. In 
the Carman cabinet the heavy roll of 
paper is carried on a pole—a curtain pole 
—passing through holes in the brackets 
which project outward from a_ vertical 
backing piece screwed to the wall of the 
drawing room, and the leading edge of 
the roll of paper is brought up through 
a slit in the box in front, all as clearly 
shown in the drawing, so that it can be 
grasped by the hand, drawn out to the 
required length on the scale, and cut off 
quickly and at right angles by passing a 
pocket knife blade along in the guiding 
slot; the scale is pivoted, and, when not in 
use, turns up against the wall. The two 
widths of tracing cloth are carried in two 
compartments rising above the paper 
roll, to which compartments access is had 
through a bottom-hinged door in front; 
the rolls of tracing cloth are not carried 
at all; they simply lie in their, compart- 
ments, with their leading edges exposed, 
as shown in the engraving. This engrav- 
ing, and the others not from photographs, 
are accurate reproductions of drawings 
which Mr. Carman very kindly furnished, 
at my request, for use in this article, and 
they very fairly illustrate the style of 
work which Mr. Carman thinks it eco- 
nomical to produce. Very much of Mr 
Carman's detail work is slightly surface- 
shaded and margined, giving a clearness 
to the detail sheets which is very often 
lacking in shop drawings. Many shops 
do not use surface shading, except for 
finished views, but there can be no doubt 
of the advantage of a certain degree of 
pictorial effect in detail drawings, and my 
own practice on the drawing board has 
always leaned toward the old “coast line” 
of the camel’s-hair days, and there are 
many chief draftsmen who look with 
lenient eyes on the few quick pen strokes 
by which a good draftsman can indicate 
the contour of a detail. It is true that in 
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some excellent establishments not a 
single pen mark beyond outlines and sec- 
tion hatching is permitted, yet I believe 
that, given really good men at the board, 
Mr. Carman’s idea of pictorial effect is 
conducive to economy, as well as clear- 
ness of representation. In a private letter 
accompanying the drawings, Mr. Carman 
writes: “We pay our draftsmen good 
wages, and have none but good men. A 
cheap man is worse than no man.” Hence, 
good effects with small time expenditure. 

From the cabinet the paper goes to the 
drawing tables—also creations of Mr. 
Carman. These drawing tables are sup- 
ported on two gray iron legs, and their 
entire construction is so well exhibited in 
the half-tone reproduction of the photo- 
graph that no detailed description is 
needed. There is no adjustment for 
hight; the table angle is adjusted by the 
screw, hand wheel nut and pivoted table 
top batten, or bracket, as shown; the 
wood top is cut to prevent warping, and is 
also screwed to two heavy wooden bat- 
tens, and is provided with a capacious 
drawer. The table is extremely rigid, and 
fully equal to supporting the thoughtful 
pose of a 200-pound artist on a hot sum- 
mer’s day. The want of vertical adjust- 
ment in these drawing tables is noticeable. 
Mr. Carman writes: “Before adopting 
this non-elevating board, I went around 
the drawing room and measured all the 
hights of all the boards, and found the 
variation less than one inch; some of my 
draftsmen are six feet tall, and some are 
about five feet; this convinced me that 
hight adjustment is more a superstition 
than a requisite of a correct drawing 
board.” And consequently the very sim- 
ple and substantial construction shown 
was adopted, to the entire satisfaction ot 
everybody concerned. 

So far, Mr. Carman’s working details 
of the drawing room show merely that 
sound engineering judgment which his 
position demands. But when it came to 
fileing, storing and preserving tracings, 
he had an inspiration. 

The practice of keeping the expensive, 
almost priceless, tracings which con- 
stantly accumulate in the ordinary course 
of a machine business, in chests of shal- 
low drawers, where they are regularly 
thumbed and dog’s-eared to destruction, 
is so common and so firmly established 
that it takes a stout heart indeed to admit 
the possibility of betterment in this direc- 
tion. But Mr. Carman produced a 
method so infinitely superior to anything 
before known that he will find few im- 
itators, probably, although his method 
has the vast advantages of low first cost, 
great economy of space, safety from fire, 
extension of capacity at will, and ab- 
solutely perfect accessibility, and abso- 
lutely perfect preservation of the tracings. 
The method is simplicity itself, and, stated 
in broad terms, is the practice of the most 
slovenly and deplorable of the old-time 
shops; Mr. Carman simply rolls up his 
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tracings, and then piles the rolls on top 
of each other. 

‘ But before he piles them up, he puts 
them in paper tubes—those of each ma- 
chine in a tube by themselves often, not 
always—and puts a cork in each end of 
the tube; one glued in place, and one 
pushed in, with a screw eye to pull it out 
and a cord to maintain an inseparable 
connection between the tube and cork 
when the cork is taken out. The tracings 
are numbered consecutively, and are 
book-indexed. Mr. Carman confesses 
this error, and says a card index is su- 





TRACING TUBE 


perior—which it is, infinitely—and noth- 
ing but a card index should ever be used. 

Each cork has its own number; and 
when stored away, as shown in the en- 
graving, any one of thousands of trac- 
ings can be found and reached and looked 
at in a very small fraction of the time re- 
quired with any other method of storing 
I have ever seen. As for space, I do not 
think one-tenth part so much room is re- 
quired as would be needed, with the 
chests or “cabinets” of sliding drawers in 
common use for holding tracings. And 
to think of standing still, almost, and be- 
ing able to lay one’s hand on any tracing 
in the shop! It is incredible. Yet it is 
all true, and when the tube is in hand, it 
is taken to a table, the tracings slipped 
out, examined, returned, corked up tight, 
away from light and that dust which is 
present in every room occupied by man, 
and put back in the vault, all so readily 
as to make the cabinet of drawers seem 
a relic of barbarism. 

To make this description of the Gates 
drawing room worthy of its subject, a 
plan of the blueprint room and platforms 
is given; this needs no explanation more 
than to say that the water tank is there 
only because it is there, in fact, and has 
no direct connection with the blueprint 
room, which is watered through city 
water pipes. The “Growler” is the rack 
and pinion hand-driven elevator, pre- 
viously specified. 

In the blueprint frame, Mr. Carman has 
mounted the whole structure on a truck, 
so that it can be placed at right angles to 
the sun’s rays, and be trundled in and out 
of doors readily. He has thrown away all 
the time-honored annoyances of felt 
blankets and spring covers, and substi- 
tuted a simple form of bellows, or rubber- 
bag print presser, which insures abso- 
lutely certain contact of tracing and 
paper at every point, which the springs 
and felt blanket never gave, and which 
the occasional application of a bicycle 
tire-inflating air pump to the “Morgan 
and Wright” valve, indicated in the en- 
graving, insures with the “Carman 
Pneumatic.” 
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The bellows is made of thin, flat rubber, 
put together with battens in the manner 
clearly shown, and is also cemented, and 
is so tight that the pressure stays up for 
weeks. The cover battens are hinged at 
the rear, and latched down when in use 
with hinged stirups in front. The front 
half of the cover is screwed to the battens; 
when the battens are lifted to 45 degrees 
or so, they can be fastened up with the 
long hook rods eyed to the end rails, so 
as to keep that position; then the tracing 
and paper can be readily slipped in under 
the bellows. The whole affair is de- 
cidedly better than anything I have ever 
seen before. The drawings are so good 
that little need be said in explanation. 

To clean tracings, Mr. Carman lays 
them on a sheet of blotting paper, and 
over them with benzine and a 
sponge. This cleans them perfectly, and 
does not injure the tracings in the least. 

The thanks of our readers are cer- 
tainly due to Mr. Carman for his clever 
drawing-room inventions, and for the 
tive drawings, which he has furnished to 
illustrate them, and there are a great 
many drawing rooms in which some of 
Mr. Carman’s new ideas might be adopted 
with decided advantage. 
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A ‘*Precision Square.’’ 


The ordinary try square _ indicates 
plainly enough when a piece of work to 
which it is applied is out of square, pro- 
vided a good light is obtainable; but when 
the variation is very slight, the light must 
be a strong one, and the amount of varia- 
tion must always be estimated; it is not 
directly indicated. 

We present herewith drawings of a 
square which is much less dependent upon 
strong light—i. e., a square which does 
not require that light shall shine directly 
through between the blade and the work, 
and one which, while it still leaves the 
variation from the true right angle to be 
estimated, very materially assists in esti- 
mating correctly. 

The square is the invention of a well- 
known mechanic, Mr. G. A. Bates, 20 
Ryerson street, Brooklyn, N. Y. The 
blade is pivoted at A, Fig. 1, and can 
move through a small are. In doing so, 
it moves an indicating lever B, which is 
pivoted at C and connected to the blade 
at D; the result being that when the blade 
is moved in one direction, the lever moves 
in the opposite direction, through a much 
greater arc, and the variation between 
the two lines shown—one drawn upon the 
upper end of the lever, and the other on 
an adjustable plate attached to the blade— 
is many times the variation of the work 
from a true right angle, and the slightest 
variation is very readily seen, even when 
it is difficult, or even impassible, to see 
between the blade and the work, as is re- 
quired to be done with the ordinary 
square. At the same time, when it is de- 
sirable to clamp the blade, either square 
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with the stock or at a slight angle to it, 
as iS sometimes required, it is readily 
done by simply turning the knurled screw 
E at the end of the stock, the action of this 
screw upon the clamping lever F being 
clearly indicated in Fig. 1. It is needless, 
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A PRECISION SQUARE. 


perhaps, to remark that the clamp has not 
the slightest tendency to disturb the ad- 
justment of the blade. 

To insure that there shall be no lost 
motion in the connection between blade 
and indicating lever, the pin which con- 
nects them is fixed in the blade, and the 
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TESTING-BLOCK. ' 


hole in the lever is opened, as shown in 
Fig. 1, and the spring piece @ is slightly 
depressed, so that it always bears snugly 
against the pin. The corner between the 
blade and stock is opened slightly, as 
shown, so that trouble from dirt collect- 
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ing there is avoided. Fig. 2 shows the 
stock separately. 

In using a sample square, from which 
our engravings were prepared, Mr. Bates 
found it to be capable of standing tests of 
very great refinement, and at Fig. 3 we 
show a device gotten up for testing and 
adjusting the square. It is called a testing 
block, and is composed of an approxi- 
mately square block, having a groove 
planed around its four sides, as shown in 
the partial section at the right. Into this 
groove are fitted four pieces which are 
pivoted at one end and at the other can 
be adjusted by the screws shown; the 
larger screw raising the piece, and the 
smaller screw having the opposite ten- 
dency,so that by their combined action the 
piece is readily adjusted and firmly held. 

Starting with the square set as accur- 
ately as possible, two of these pieces, ad- 
jacent to each other, were adjusted to fit 
the square, and the block was then ad- 
justed around to the place of beginning, 
where the error of the square was shown 
magnified in a way familiar to all me- 


‘chanics who have ever tried to make a 


block really square on four sides. This 
error was then divided and adjusted as 
nearly as possible, and the process re- 
peated until the square would go all 
around the block without showing the 
least variation. It was then assumed that 
both testing block and square were really 
square, as, in fact, they were. 

This square is not yet manufactured for 
the market, but has been patented by its 
inventor, who, as a result of his experi- 
ence with it, calls it a “precision” square. 
A specimen square we have had the privi- 
lege of examining, is certainly an admir- 
able tool, whether considered as a piece 
of fine tool-making or in respect to its 
action in use. 

In Casting a Big Kettle,” Compressed 
Air Saves the Core. 





The Riverside Iron Co., Kansas City, 
Mo., have been casting some large kettles 
for the Consolidated Smelting and Refin- 
ing Co. The kettles are used for melting 
lead. One recently cast was I1 feet 5 
inches in diameter and weighed 18,000 
pounds. The bottom of the kettle was 
concave on the outside, that shape being 
best both for fuel economy and as reduc- 
ing the liability to crack. The kettle was 2 
feet 6 inches deep in the center, and 3 feet 
deep at the sides. It would hold 140,000 
pounds of melted lead. 

When the core was lowered in place, 
previous to pouring, it was found that a 
little trifling alteration was necessary, 
and when it had been raised again about 
8 inches the chain broke. As the core 
weighed 14,000 pounds, it is easy to un- 
derstand what should have happened, but, 
to the astonishment of everyone, the core 
was uninjured. The air in the mold let 
the core down so gently that no shock 
was perceptible. The kettle was finally 
cast successfully. 
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Bicycle Tools—XIll. 





The J. W. Bryant Company, of La 
Porte, Ind., make bicycle wheel rims of 
manilla paper. 

Mr. Bryant’s conception of the paper 
rim idea resulted from his eighteen years’ 
experience in papier maché manufactures 
in the line of photographic studio 
cessories, decoy ducks, and some other 
articles in which strength, lightness, dura- 
bility and low cost are prime requisites. 
When the wood cycle wheel rim came 
into favor, Mr. Bryant, well knowing the 
suitability of paper for the purpose, began 
a series of elaborate experiments, which 
led to the production of paper rims, at 
once lighter and less liable to split than 
The single-piece 
wood rim has, in some cases, an initial 


ac- 


single-piece wood rims. 


tension of its outer portions so nearly ap- 
proaching the ultimate cohesive strength 
of the material as to cause it to split upon 
This 
initial tension of the outer portions of 


the slightest reduction of the stock. 


the single-piece wood rim is the inevitable 
result of bending the thick strip to a com 
No matter how perfectly 
soft the strip may be when it leaves the 


plete circle. 


steam box, it begins cooling and drying 
on its outer surface as soon as the open 
air touches it, and hence this initial ten 
sion be in every 


must always present 


single-piece rim. In the built-up or lam 


inated rim this tension is not evidenced 
by fracture; in the single-piece rim very 
frequent splitting in the course of manu- 
facture shows that this initial tension not 
only exists, but is often great enough to 
cause a rim to split in the rim-turning 
lathe, and after successfully enduring the 
removal of a large cross-section area in 
the lathe, the rim is still liable to split in 
the sander’s hands, from the removal of 
a thin shaving by use of the hand scraper 
in finishing the rim, although this scraper 
shaving may not be, and commonly is 
not more than about one five hundredth 
of an inch thick; the hands 
scrape and sand the rims are sometimes 


and who 
juite seriously wounded in the hand or 
fore-arm by a thrust of the large, sharp- 
pointed sliver formed by the splitting of 
a rim in process of smoothing 

The paper rim has no initial tension, 
and it has no grain, and cannot be split; 
it is subject to cross fracture only, and 
will endure a very heavy blow without 
stringing,” 


“ 


failure, both before and aiter 
or having its spokes and hub assembled 
with the rim to make the complete wheel. 
I was greatly surprised to see Mr. Bryant 
hold a paper rim, with its radial plane 
vertical, high above his head, and dash it 
down on a wooden floor with all the vio- 
lence he could give, without the slightest 
injury to the rim. Mr. Bryant told me 
the same violent impact would be sus- 
a paper rim carrying its spokes 
and hub, without injury. 


tained by 


Unquestionably the paper rim is ex- 


tremely strong for its weight, and is also 
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the most uniform in strength of the non- 
metallic rims. The single-piece rim is 
exactly what it was when it grew in the 
tree, and hence may be wholly strong or 
wholly weak; the laminated rim is made 
of several thin strips of wood, and hence, 
in case these strips did not originally 
form adjacent portions of the same plank, 
each laminated rim might be reasonably 
expected to come nearer a uniform me- 
dium strength than a single-piece rim; 
the paper rim, wound as it is from a con- 
tinuous strip of the best manilla paper, 
perhaps the two hundredth of an inch in 
thickness, carries the idea of lamination 
well toward the limit, and in case the 
with which the paper 
off the reel on to the 


waterproof cement, 

is coated as it runs 

forming mould, is of a uniform strength, 

the paper rims cannot possibly vary much 
‘ 
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are of the latest Rudolphe & Krummel 
pattern, of which a minute description is 
At the time of my 
visit, during the holiday week, the factory 


given in this paper. 


was being generally overhauled and re- 
arranged, and no photographs could be 
taken to give correct ideas of the manu- 
facture of the paper rim; the processes 
are of interest, and will be given in full 
as soon as the plant is in condition to 
show. 

The Rudolphe & Krummel rim-turning 
lathe, in its latest form, is an extremely 
creditable production, and fills some very 


trying requirements in the most satisfac- 


tory manner. Only one of these lathes 
is now at work; it is in New London, 
Conn. The one shown here is the second 


one built, not yet shipped. In addition to 


the automatic chuck-action requirement, 


drive 
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resistance 


in their powers o 
All cycle-wheel rims are loaded far within 
their safe limit for regular work; it is in 
case of shock only that failure occurs, 
and the paper rim, with its inherent even 
ness of strength, which offers no weak 
point to invite the beginning of fracture, 
is, therefore, in view of its absolute uni- 
form structure, extremely well calcu 
lated to serve its purpose. 


The Bryant Company are selling a few 


rims, but are principally engaged at 
present in greatly improving and increas- 
ing their factory, which will enter the 


season of 1897 with an output capacity 
of 2,000 rims per day. The machinery 
employed consists of winding machines, 
for winding and cementing the paper 
rim blanks, turning lathes and sanders: 
the and 
from 


sanders are 


he lathes 


winding machines 


3ryant Factory designs; t 


] 
, 
thie é 1 turning lathe must be so 
irranged to enable every detail of its 
rim-turning movements to be performed 


not only with unfailing uniformity, but in 
the very shortest po sible space of time 
The 


lathe ire a follows 


ideal operations of the rim-turning 
(1) Standing empty 


and idle, the spindle must be held rigidly 


from turning, with the chuck jaws in 
position to take a rim. (2) When a rim 
is placed in or on the chuck jaws, the 
jaws must at once close or open auto 


matically to grasp the rim, and this grasp 
be 


or 


very delicately adjusted, as 
of if the 


must 


ing 


to force tightness closure; 


chuck is too powerful, the frail wood rim 
will be either pulled apart or crushed; if 
not chucked tightly enough, the rim will 
slip in turning with the full form cutters 
chucking conditions are 


employed these 


difficult with automatic devices 


to meet 
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(3) As soon as the rim is chucked, the 


chuck must be 
must be released, and the spindle must 
be put in motion as quickly as possible; 
as soon as the spindle is in motion, the 


turning must begin, and, as the turning 


cut is hand-ied, the hands of the operator © 


must be on the tool-feed screw wheel the 
very instant the spindle starts, or there 
will be a loss of time at this point. As 
soon as the tool slide is run up to the 
stop, it must go back again to its original 
rim-receiving position, and at the same 
time the chuck jaws must release the fin- 
ished rim, so that it will be easily grasped 


and removed by the hand of the work- ‘ 


man. 
It is evident at the outset that to fill 
these conditions there can be but one 


hand lever and one treadle used, as the 
operator must have one foot free to stand 
on, and must have one hand free to man- 
age the tool 
else lose time in manipulation. 


slide-feed screw wheel, or 


The engravings given are a hand sketch 


section, Fig. 88: a tront elevation, Fig. 89: 


locked, and the spindle. 
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of the chuck-locking friction clutch. All 
of the friction clutches are of gray iron, 
10-degree third trial—the first 
trial being 15-degree, which did not hold, 


angles, 


and the second being 8-degree, which did 
not let go; 10-degree works perfectly well. 
The female part of the chuck lock is 
formed in one piece of gray iron, with the 
large, 10-degree friction driver, 
slides on a feather on the scroll driving 
shaft and turns with it. This large fric- 
tion scroll driver A gears with either one 
of two grooved friction pinions B, one of 
which is thrown in when the hand lever 
C is pulled up, and the other when Cis 
The friction pinions B are 


which 


pushed down. 
driven in contrary directions by the com- 
mon gear and 3-pinion reverse action 
often used in engine lathe feeds. The fric- 
tion pinions B are mounted on the long 
rockshaft D, in two two-journaled rocker 
arms E,keyed to D; the rockshaft D is 
operated through the bevel pinions F’, and 
hand lever C mounted on a shaft at right- 


angles to D), because C would be in the 


way 1f it were made long enough to oper- 
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disk, keyed to the spindle nose; next 
comes the headstock spindle journal, then 
a vulcanised fiber washer, and then the 
6%-inch face, spindle-driving pulley, 
loose on the spindle; the right side of this 
pulley forms the female part of a 10-de- 
gree friction clutch sliding on a feather 
in the spindle, and necked down to take 
a clutch fork, and then, to the right of the 
fork neck, enlarged again to form the fe- 
male part of another 1o-degree friction 
clutch, which can engage with a station- 
ary holdfast male clutch part H, bolted 
to an uprising lug on the right-hand head- 
stock spindle journal. Obviously, if the 
splined, double-clutch-ended piece A is 
moved to the right, it will lock the spindle 
fast to the headstock; and if K is moved 
to the left, it will release the spindle from 
the headstock and leave it free to turn; 
and if this movement of K to the left is 
sufficiently continued, then A will engage 
with the female chuck face in the spindle- 
driving pulley, and so cause the spindle 
to partake of the pulley motion. The 
operate A and L are both 


forks which 





Fig. 80 


a side elevation, Fig. 90, and a rear ele 
The same letters refer to 
the same parts throughout. Referring to 
Fig. 88, left-hand end, the first thing is 
the scroll for operating the chuck jaws; 
this is 134-inch pitch, with 1%-inch 
groove and 54-inch land, and the chuck- 
jaw friction rolls are 1™%-inch diameter. 
The spindle is 3-inch diameter steel, with 
through its entire 


vation, Fig. 91. 


a hole 1% inches 
length, and having bronze bushes forced 
This main spindle runs 
in plain gray-iron bearings fitted with 
“solid oil” cups. Journaled in the bronze 
bushes in the spindle bore, is the scroll 
driving shaft or chuck-operating spindle 
—it has both names in Fig. 88, which has 
the chuck-jaw operating scroll keyed to 
its front end. It is obvious that if the 
spindle is held and the scroll is turned 
by its driving shaft, the chuck jaws will 
be moved; but if the spindle and the scroll 
shaft are locked together, then the chuck 
jaws Keyed to the 
right end of the spindle is the male part 


into each end. 


cannot be moved. 


Fig. 90. 
RIM-TURNING LATHE. 


ate D) easily, and at the same time were 
keyed directly on D. The friction pinions 
B are driven from a gear carried on the 
hub of the scroll driving pulley @, which 
is driven independently by its own belt 
from the countershaft. By this scroll 
driving rig, the chuck jaws can be made 
to open or close, according as the hand 
lever C is moved up or down; and the 
force with which the jaws are driven de- 
pends on the pressure on C, which holds 
either friction pinion against the scroll 
shaft driver A. This is a very simple and 
well-contrived automatic chuck-opening 
and closing rig, and is one I have not seen 
before, and it was also new to Mr. Krum- 
mel, who designed it. It works with ease, 
and is certain in action, and can only give 
a definite chuck-jaw effect on the work 
grasped. The rim lathes previously de- 
scribed have had nothing in place of this 
feature, which is very speedy and very 
easy on the workman. 

Seginning at the left end of the main 
spindle, the first piece is the chuck-jaw 


moved to the left by the treadle M, and 
to the right by the weight V; both M and 
N act through chains carried over “f” rol- 
lers, and a coiled spring “‘evener” is intro- 
duced at O, in the fork lever which oper- 
ates L, so as to hold L locked to the spin- 
dle by the pressure of O, while the treadle 
action is continued to make an effective 
friction drive between the main driving 
pulley and K. The effect of this spindle- 
driving and spindle-holding rig is as fol- 
lows: With everything free, the weight 
N pulls the treadle M up and moves K and 
L to the right until AK engages with H, 
and thus locks the spindle to the head- 
stock, and leaves I) free to turn. If the 
foot is placed on the treadle, the first 
thing done is to release K from H; this 
leaves the spindle free to turn. Next & 
engages P; this locks the chuck and spin- 
dle together. Then K engages the spin- 
dle-driving pulley, and the spindle and 
chuck continue to run as long as_ suf- 
ficient treadle pressure and driving-belt 
effect are present. This spindle-holding, 
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releasing and driving is also admirable, 
and Rudolphe & Krummel may well be 
proud of this lathe. It is a very fine piece 
of designing, and a wonderfully effective 
tool. 

the 
the 


The tool slide F is supported on 
heavy round bar Q, which carries 
hand-screw-fed tool post, dovetailed to 
its upper face, and # is also supported at 
its inner end by the bracket S, bolted to 
the hollow pillar base of the machine. 
The hand wheel on the tool-post feed 
screw is very large, and is provided with 
a.handle for quick action. The cutting 
tools are “form” tools, having the pro- 
file of the rim 
angle) for their working face; these tools 


section (at the clearance 
are dovetailed on the back, and held on 
a round stock, which slides in a horizontal 
plane parallel to the spindle axis, to let 
when 


the rims in ard out of the chuck 
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much greater length of working traverse 
than the outside cut, and hence requires 


more time in making. 


Some Data Relating to Forge-Shop 
Design.* 


BY PAUL MELLEN CHAMBERLAIN, 
Agricultural College, Mich 


During the winter of 1893-904 a new 
forge shop was erected for the mechanical 
department of the Michigan Agricultural 


College. Some features of its arrange 
ment and data regarding air blast and 


suction for smoke expulsion may prove of 
interest. The floor of the shop is 30 feet 
by 40 feet, and is set with twenty forges 
in pairs as per plan view, Fig. 2. A gen 
eral view is reproduced from a photograph 
in lig I rhe forges were not designed 


for the arrangement, but ten of them be 


ing on using a blower with an outlet six 


inches in diameter which had been used 


in the old shop, a present from the B. F 
to the college some 


Sturtevant Company 


years ago, and an exhaust fan having an 
inlet fifteen inches in diameter, purchased 


The 


blower has since been removed to supply 


from the Boston Blower Company. 


the cupola, and replaced with a nameless 


blower having an outlet of five inches 


The hoods are made of cast iron and fitted 


with gates Different heights for hood 
above the fire were tried up to twelve 
inches, showing little decrease of effici 


] 


ency, but were finally located about six 


inches above the top ot the forge, being 


sufficiently out of the way of the fire and 


atfording a better view in the room. The 


smoke-flue leading from each pair of 


hoods is made of galvanized iron, number 


twenty gauge, and is five inches in diame 














working the inside cut; this horizontal 
traverse of the tool holder is effected by 
a small bell-crank lever and link at 7 


The dovetail on the back of the tools is 
grasped by washers and a through bolt 
through the cylindrical tool holder, in 
the shaper cutter-head style; this dove- 
tail on the back of the “form” tools avoids 
the shank at right angles to the body of 
the form tool, which is commonly used 
for holding such tools, and greatly re- 
duces cost and prolongs the tool life. 

The clutch forks 
the spindle and chuck 
crumed on the horrizontal bar U, 
cylindrical seat in a lug cast 


two which operate 


clutches are ful- 
sup- 
ported in a 
solid on the headstock. 

This Rudolphe & Krummel wheel-rim 
lathe can make the outside cuts on 1,000 
rims, or the inside cuts on 750 rims, per 
The has a 


day of ten hours inside cut 


VIEW OF FORGE SHOP 


Fig. 1 


ing on hand they were used, and the hoods 
and duplicate forges were for the most 
The 


suspended 


part made by the students hoods 
and smoke-flues could not be 
from above in the usual manner without 
cluttering up the room and obstructing 
the instructor's view. The smoke hoods 
and pipes were consequently arranged as 
Fig. 3 
which was thought by the writer at that 


shown in elevation in a scheme 


time to be entirely new. The blower and 


exhaust fan were placed on a platform, as 
shown, to save floor space, and for like 
reason a bracket engine was used. Corre 
spondence with builders of fans elicited 
such conflicting advice as to capacities 


necessary, that some crude experiments 


were undertaken, which resulted in decid 


*Presented at the New York meeting (Decem- 
ber, 1895) of the American Society of Mechanical 
Engineers 


ter, gradually enlarging towards the 


draughts to the diffe: 


main 
pipe to give equal 
hoods T he 


iron, 


ent blast-pipe is also made 


of galvanized number twenty-two 


and reduces to a diameter of two 


gauge, 

inches, where it meets the tee leading to 
the two forges. The tuyeres caps are 
common two-inch caps drilled with 
twenty-five quarter-inch holes counter 
sunk conically from the under side. The 
smoke and blast pipes are carried under 


ground in a box trench made of two-inch 
outside, and made with 


(Figs. 3 and 4.) 


oak tarred on the 
removable covel Two 


have 


r removal for 


years Ot use not developed signs ot 


necessity of the repairs or 


cleaning The original design contem 


plated carrying the smoke-flue beyond the 


exhaust fan around the ceiling of the 


room. tor he ating 


speeded up be 


The blower is at present { 
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yond what is required, and to have the 
gates in the blast-pipes wide open during 
the test, the inlet of the blower was suffi- 
ciently closed to allow only the necessary 
pressure the The 
stated in the table were determined in a 
separate run when the blower was open, 
and speeded down to give the pressures 
indicated in the table. The run reported 
herewith was of two hours’ duration, and 


in pipe. revolutions 


readings taken every fifteen minutes of the 


temperatures, revolutions and pressures 
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ance in taking readings. The blast was 
very much less in pressure in the pipes 
than is the usual practice, but was all the 
fires would stand with the gates wide 
open. The fires undoubtedly consumed 
more coal than they would in ordinary use, 
but the consumption of coal seems to the 
writer to be the only basis for comparison. 

Taking the of revolutions, 
pressures and temperatures, as shown in 
table below, we can calculate the cubic 
air and gas handled. 


averages 


feet of 
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In the case of the exhaust: 
Where ¢/ = 
p = 


A = .6 inch, 


252 degrees, 
29.92 inches, 


lV’ = 59.8 feet per second. 


In neither case is the co-efficient for 
contraction or friction taken into account; 
this may vary in value from 90 to 99 per 
cent. in the case of the blower, and prob- 
ably not far different in the case of the 
exhaust. 



































PLAN VIEW OF FORGE SHOP 


Readings were taken only on six sets of 
forges, as presumably representing a fair 
average selected in the positions indi- 
cated on Fig 2 by A, B co D, E, F. The 
fires were first put in prime condition by a 
practical smith, who was instructed to 
obtain-the requisite blast for a good forg 
ing fire, as large as would be practicable 
with the size of tuyere and forge, and 
maintain the fire throughout the run, 
keeping account of the weight of coal used 
during the run. The fires were 
eighteen inches in diameter. The writer 
has Mr. A. L. Westcott to thank for assist- 


about 


Where | 
/ temperature, 


velocity in feet per second, 


A = height of water in inches in 
draught gauge, and 

fp = barometric pressure in inches 
of mercury. 

h 


A 352 \ (1 + 00203 (¢ 
p 


32))> 


In the case of the blast: 


Where / = 131.66 degrees, 


p 29.92 inches, 
hi -7 inch, 
I’ = 59 feet per second. 
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CROSS SECTION OF TRENCH 
Fig. 5. 


The combined area of the twenty tuyeres 


of twenty-five 4%-inch holes each a7 
square foot. 

The combined area of the ten 5-inch 
smoke-pipes = 1.36 square feet. 

Cubic feet of air handled for the 
blast oo Me 637 10.03 cubic feet per 
second, 

Cubic feet of smoke and gases handled 


by the exhaust fan 
cubic feet per second. 


50.6 X 4.30 = 81.33 
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REVOLUTIONS 


Blast-pipe at 


=xhaust | 
Blower. Exhaus 


Fan. 
> 
A B 
1 1,000 Qo ly 
1,200 YOO ‘ Ng 
1.40: 1,05¢ “ 
a 1,2 1,000 “ Ye 
= 1,4 1,070 ly 
1,5 1,00¢ I Ms 
7 1,400 1,000 \, 
1,00 1,03 1! I 
Average 1.3227 9904 8s 69 


Run of two hours. 


The ratio of air for blast to exhaust is 
thus about 1 to 8 by volume. 
Taking the weight of air at 250 degrees, 
I 
compared with air at 62 degrees, as 
1.35 
the fan would have handled 4.55 pounds 
per second. 
Taking the weight of air at 140 degrees, 
. . I 
compared with air at 62 degrees, as 
1.149 
the blower would have handled .66 pound 
For the two hours run, 7,200 


per second, 7 
seconds, 

The blower, according to the above as- 
would handled 
cubic feet, or 4,492 pounds of air. 
The exhaust fan would have handled 
3.576 cubic feet, or 32,733 pounds of air. 
For each pound of coal consumed, 277 
cubic feet at 140 degrees, or 17 pounds of 
air were supplied; and 2,252 cubic feet at 
250 degrees, or 126 pounds exhausted. 

aking the theoretical calorific value of 
the coal at 12,000 heat units per pound, 
and the specific heat of the exhaust gases, 
sinoke and air at .24, which is approxi- 
mately correct, adding 75 per cent. of the 
weight of fuel to the air handled, making 
a total of 32,928 pounds, we would detect 
1.950.000 heat units as compared with the 
3,120,000 heat units of the coal of the re- 
mainder; a portion was given up to the 


sumptions, have 72,216 


R 


+ 


blast, 4.492 X . 
Some of this wasted heat could doubt- 


(132 — 80) X .237 = 55,359. 
less be utilized by drawing the supply to 
the blower through the trench carrying the 
exhaust pipes. 

It is interesting to note that of all the 
theoretical calorific value of the coal we can 
account for about 60 per cent. of it in the 
smokestack and blast-pipe, about 1.7 per 
cent. of the total being given back to the 
fire through the blast-pipe. 

A still greater amount could be thus 
utilized by warming the supply to the 
blower by passage over the exhaust flues. 


Mr. B. H. Warren, who for the past 
year or more has been connected with the 
Pratt & Whitney Co., Hartford, Conn., 
has accepted a position with the Westing- 
house Electric Co., and will probably be 
stationed at Pittsburgh, Pa. 


DRAFT IN INCHES OF WATER. 


Readings taken every fifteen 
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BLAST IN INCHES OF WATER 


Smoke-pipe at 


* 


D E F A B Cc D E F 
! I I I 
4 lo c I 4 
I vy, 1 I 1 I 
“ 4 4 4 
I , 1 : I , 
I I I 1 
4 
i I 3 I 
4 4 4 5 > 
‘ ‘ »8 *8 
I + ‘ ; M% % 
g é 64 64 4 , 


minutes 
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A Simple Section Liner. 
We illustrate herewith a section-lining 
device which is adapted to be readily at 


tached t 


any T-square or triangle, by 


simply drilling two small holes, as_ indi 
cated, a template for that purpose accom 
panying the device. 

We show it applied to a 30-degree tri 
angle, in which the holes for attaching it 
to either of the two other sides are shown 
The screw @ has a movement to the right 
or left, the amount of which movement is 
governed by a triangular opening in the 
slide 8, which is graduated as shown, and 
can be adjusted and clamped by the 
screw 0. 

The screw @ is tapped into a plate at 
the bottom, which rests upon the paper 
and is roughed sufficiently to make it re 


With 


the first and second fingers placed in the 


tain its place when pressed down. 


concaved heads of the screws @ and BD, a 
species of walking movement gives a uni- 
form spacing. 

The device is very simple, and very 
easily applied and used. It is made of 
brass, nickeled, by the Dayton Machinery 
& Tool Works, Dayton, O. 


The year 1895 was not generally con- 


sidered as very favorable for new enter- 


Pwo hundred 


9-83 
TEMPERATURES FAHRENHEII 
Blast-pipe at Smoke 
Inlet to Fiue at 
Blower 
B C D I I G 
I Io! ) t 17 
108 11 11 11 114 7 1 
I I 14 144 145 . » 
12 I 132 134 14° 
1 14 I 15° 152 
138 14 I I 145 
142 1 15 1 r¢ rl 4 
14 14 154 I 15 4 
I 1 I 
' 
I I 
and sixty pounds « ul consumed 
prises, and yet it was one of the most 


active in textile mill construction that the 
The 1892 
has, in the retrospect, been regarded as 
yet in 1895 
there were 357 new mill enterprises, or 
1802. 
1895 over 1894 was 94 mill plants. 
146 new mills, 99 knitting 
mills, 61 woolen mills, 23 silk mills, and 


country has ever seen. year 


memorable and prosperous; 
one more than in The net gain of 
There 
were cotton 
28 miscellaneous. These were distributed 
as follows: North Carolina, 63; Pennsyl- 
vania, 46; New York, 39; Massachusetts, 
34; 28; South 
Rhode Alabama, 12. 


Carolina, 
The re- 


Georgia, 32; 


Island, 12; 


mainder are scattered over seventeen 
states 

Sub-Presses. 

BY A. H. CLEAVES 


\ sub-press is an undersized or small 
press used in conjunction with a large 


punch press for certain classes of die 


work. 
Such a sub-press is illustrated in Figs 
1 and 2, and is used quite extensively in 


watch factories and shops where small 


punch and die work of an accurate char 
acter is in demand. 


They are manufactured and kept in 
stock in one or two sizes by the Ameri 


Watch Tool Co., Waltham, Mass., 


and probably, also, by other firms in the 


can 


line of business 


Sane 

They furnish the advantages of con 
venience and accuracy in making small 
dies, as well as the benefit of having the 


punch and die always in position for 
work; so that it has only to be adjusted 
for cutting depth, which is done on the 
large press. 

The Stiles & Parker press is especially 
adapted for-using sub-presses; and watch 
manufacturers usually insist on getting 


such a press with worm adjustment, 
which is much preferable to a pinion and 
segment one. 

In Fig. 1, 
sub-press, and B the base; 


E, a ring for holding the babbitt metal 


A is the top or body of the 
D, the cap; 


in place, being threaded on to A; F and 
@ are punch and die blanks; HH, screws 
for securing top to base; and J, one ot 
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a pair of clamps for securing the sub- 
press to bed of large press by notches 
milled across ends of sub-press base, as 
shown. 

In Fig. 1, C is the plunger and J is a 
lining of babbitt, or similar composition, 
which furnishes the bearing for the 
former. The grooves shown more fully 
in the end view—four in the plunger, and 
four in the body of sub-press—are to keep 
the plunger from turning in the latter. 

From twenty to a hundred presses are 
fitted up in a lot, when A is bored out tap- 
ering to receive the babbitt. First, how- 
A is chucked and faced off on the 
end, and the boring at L made to 
A jig fits this boring for 


ever, 
large 
some standard. 


drilling and tapping holes for HH. 
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Fig. 1—-SUB-PREsSsS. 


The same boring fits a projection on a 
face-plate,to which it is screwed with HH, 
Then, withataper attachment, the tapering 
babbitt chamber is bored out. It is then 
held in any convenient way upon an angle 
iron on a shaper; the face of the iron in- 
clined enough to allow the shaper tool 
to conform to taper bore in sub-press. 
The work is moved round to allow ot 
making the four grooves, which are bet- 
ter for not being equally divided, so the 
plunger, when taken out of press, can be 
put back in same position without mis- 
take. 

In planing the plunger grooves, the 
plunger must be held in a special holder 
perfectly true, so that the grooves will be 
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parallel with center line of same; other- 
wise the plunger would not run in the 
babbitt. 

Any device that will center the plunger 
with the borings L and taper in A can be 
used for pouring in the metal by. 

The centers in © are used finally for 
fitting A to B at L; this after the babbitt- 
ing is done. 

A cheaper plan for babbitting is to cast 
A with chamber closed at the ends, which 
are bored to fit plunger C. Then C only 
is grooved, and several holes are bored 
in the shell A to keep babbitt from mov- 
ing and to be used for pouring the metal 
in. The grooves are plugged or closed 
in any way to prevent the escape of the 
babbitt. 

In this plan, an expansive composition 
is used which expands in cooling, viz.: 
Lead, 102 ounces; antimony, 28 ounces; 
bismuth, 14 ounces. Melt the lead, then 


















































Fig. 2. 


put in the antimony, afterwards the bis- 
muth. 

Fig. 2 shows a receiver for the plunger 
cap, that is held in the large press; which 
may be either turned out and opened in 
the shaper, or milled out as shown at K. 

If it is desirable at any time to set a 
punch and die that may have sprung in 
tempering, it is easily done by opening 
the joint at Z, or making it loose ; as 
well, also, the screw clearance for HH. 
Then locate the punch and die and put 
in dowel pins at MM. 

The plungers are held on a base made 
for the purpose, and run in the large 
press, continuously, until they work freely. 
Then, if necessary, or if found loose at 
any time after usage, the taper babbitt 
can be forced down under the large press 
and held with ring EP. 

It will be seen that the plungers C must 
be of uniform diameter the whole length, 
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and smooth;. and they are generally 
ground in a parallel grinder and smooth- 
ed, lengthwise, with emery-cloth. To bab- 
bitt well, the casting and plunger must 
be hot. Being ground to standard size, 
a ring or collar can be used for back-rest- 
ing; or the grooves can be turned out 
for a short distance on the end, and the 
turned surface used. 
Chicago, IIl. 


On the Cultivation of the Inventive: 
Capacity by the Solution of 
Constructive Problems. 


BY LEICESTER ALLEN. 


I feel it incumbent upon me to apolo 
gize to the many friends I have been so 
fortunate as to make among the readers 
of “American Machinist,” for my appar- 
ent neglect of some solutions forwarded 
in response to problems No. 6 and 7, 
published in the issue of May 3, 1804. 
The editor of this journal has been cog- 
nizant of the circumstances that have 
compelled me to postpone my attention 
to them, and he exonerates me from any 
intentional discourtesy to those who took 
the trouble to forward the solutions that 
have not yet appeared. As these circum 
stances relate entirely to sickness in my 
family which interfered with my time so 
much that only my private and persona} 
affairs could receive my attention, I trust 
no other explanation or apology will be 
needed. 

I shall endeavor to present in this 
article all the remaining solutions of prob- 
lem No. 7, of sufficient merit to warrant 
such notice; but as considerable time has 
elapsed since the problems were given 
out it will save time and trouble, particu 
larly to new subscribers, to restate it. 

Problem No. 7.—It was required that 
a ratchet wheel actuated by pawl mechan- 
ism and by a rock-lever rocking on the 
same shaft or spindle, should be caused 
by suitable additional mechanism to move 
when the rock-lever is moved in either 
direction, the wheel, however, to rotate 
always in the same direction, and through 
the same number of degrees of arc for 
each movement of the rock-lever. 

This general statement, in connection 
with the solutions presented, will, I think, 
suffice for the comprehension of the 
problem by those who did not see it 
when first announced. 

I will present the remaining solutions 
as briefly as I can, reserving solutions 
of No. 6 for another article. 

Figs. 1 and 2 are respectively a sec- 
tional plan and side elevation of a solu- 
tion to problem No. 7, by Mr. Frank 
Scoville, of Oakland, Cal. In this move- 
ment, the ratchet wheel A, and gear R, are 
fastened together and run loosely on the 
shaft C. The shaft K carrying pinions 
P and SN, is journaled in the lever B. The 
gear E is loose on C and has a pawl YN, 
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journaled to it by The 
ratchet L is fast on C, and the pawl V 
with it. 


a stud-pin 1, 
engages The gear R meshes 
with P, and the gear E meshes with 8S. 
The speed ratio of P to R is 3:1, and that 
of S to E li B 
around, F& will turn twice around in the 
same direction; but, if Z is held by the 
ratchet L, and B is moved a full turn in 
a direction opposite to that indicated by 
the it will cause R to 
full turn in the opposite direction. These 
movements will be respectively through 


is 62. be turned once 


arrow, move a 


the same arcs whether the arcs be 10 de- 
grees or 360 degrees, or any intermediate 
number of degrees. The smaller limit 
will be that corresponding with a single 
tooth of the ratchet A. The arrangement 
of the pawl M and the rock-lever B is the 
same as that given in the problem. 

Mr. Scoville’s solution may, perhaps, 
be considered 
obtaining the 
the advantage that the amplitude of mo- 
tion of the rock-lever 
any arc less than 360 degrees, and in 


as a round-about way of 
desired result; but it has 
is not limited to 


some cases this might be an important 
feature in such a movement. I have had, 
recently, to deal with a device in which 
such a ratchet and pawl lever is required 
to oscillate through an arc of 324 degrees. 

Figs. 3 and 4 are respectively an eleva- 
tion and plan of a solution to problem 
No. 7, contributed by Mr. James P. Hayes, 
of Meriden, Conn. 
of the movement is similar to that in Mr. 


The general principle 


Scoville’s solution, but the details are dif- 
ferent. 


In the figures, A is the ratchet wheel; 
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B, the rock-lever, and ¢, the shaft. F isa 
gear having half the number of teeth that 
the gear D has. The gear F is revolved 
by the gear E, when the rock-lever B is 
moved in either direction. @ is a gear 
having the same number of teeth that F 
has. @ revolves freely upon the shaft ©. 
Attached to @ is an arm 4H, which carries 
the pawl J. On the short end of the lever 
B is another pawl J. Both pawls work in 
the ratchet A, which revolves in the direc- 
tion of the arrow. 

Mr. Hayes also appended a pencil 
sketch of another solution, involving the 
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use of a flexible steel band as a substitute 
for gears. I do not find the explanation 
of this movement quite clear enough for 
use in this article. He says he finds “these 
problems quite profitable to think about 


while the lathe is taking a cut,” and con- 
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siders it “good practice to put an idea on 
paper after having thought it out.” 

In Figs. 5 and 6 is shown a solution 
contributed by R. S. Wallace, of Chicago, 
Ill., who gives the following description 
of the movement: 

“The disc @ is to rotate continuously, 
say, in the direction of the arrow, when 
the lever € is moved alternately in opposite 
directions, and the angle through which 
« rotates is to be equal for equal move 
ments of € in either direction. To ac 
complish this, we have fastened to the face 
of disc @,a spur gear ¢€, which will rotate 
shaft 0, 
whole mechanism; also on shaft 0 we 
place another spur gear f, of somewhat 
less diameter, to which the lever ¢€ is at 


with @ on which supports the 


tached. This gear is free to rotate on 
shaft 0, and transmits motion to @ only 
when moved in the direction of the ar 
row—this by means of a circular ratchet 
cut in the face of gear €, and a spring 
click j, in f. 
d and 41, secured to shaft 0, we support 
spindle ®, on which are two gears 9 (equal 
in diameter to € and engaging with @), 
and h, which is of same diameter as f, 
but engages with it through the pinion #, 
which is also supported by arm d@. The 
gears 9 and fi are free to rotate on ™, and 
are independent of each other for motion 
in opposite directions, but connected by 
a ratchet and click Kk, similar to the click 
j, inf. 

“Thus we see that any upward movement 
of the lever ¢ by means of the ratchet and 
click j, carries disc @ in the direction of 
the arrow; while, by means of the gears, 
h rotates in the same direction as f, and 9 
in the opposite direction to h, f and e. But 
when the motion of the lever ¢ is down- 


By means of two arms, 


11-85 
does but 
through the pinion ? it moves /, and by 
the click k 


direction, producing an opposite rotation 


ward, the click / not move 4, 


causes 9 to rotate in the same 
in €, or rotation still in the direction of 
the arrow. The gear f being of equal 
diameter with *# and g (equal to @), the 
disc @ rotates through /, equal angles for 
equal angles of motion of the lever ¢, in 
opposite directions If desired, € can be 
through 
revolution in either direction.” 


moved more than one-half a 

In Figs. 7 and 8 are shown respectively 
a plan and side elevation of a solution ot 
Problem No. 7, contributed by Mr. W 
P. Tarbell, Milford, N. H. Mr. Tarbell 
prefaces his description with the remark 
“in a general prob 
best 


that it seems to him, 
like that 


which meets the requirements with a sim 


lem this one, solution is 
ple and practical construction, and at the 
same time presents the greater number 
of additional features of advantage, thus 
fitting it for a wider range of usefulness 
And he states 
that it was his endeavor to supply such a 


The 


as a mechanical movement. 
movement. following is his ck 
scription: 

“In my drawings like parts are alik« 


designated in both views, and to show 
construction clearly the relative position 
of @ is changed. The teeth are not 


shown on the spur wheels. The ratchet 
wheel A and bar B are freely supported 
on the fixed shaft C. D is a gear wheel 
fastened to ©. M and IL are gears formed 
freely sup 


from B 


or fastened together, being 


ported on a stud projecting 


Gears D and L have the same diameter 
and number of teeth and mesh togethe: 


FE is a gear, loose on the shaft C, carrying 
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an arm G, its outer end supporting the 
pawl H, which engages one side of the 
ratchet wheel A. The gear M has double 
the number of teeth of /, and is intended 
to drive it. The pawl J engages A and 
is suitably held to B. With the addition 
of springs to keep the pawls in position 
the mechanism is now complete. 

“In operation, with B moving through 
one revolution, @ will do the same, but 
in the direction, 
rotation of B, as indicated, it is seen that 


opposite for with one 
L in swinging completely around the 


fixed gear D itself, with M, makes one 
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axial revolution in the direction indi- 
cated; at the same time M has driven E 
and @ through one revolution, in the 
opposite direction. 

“Of course, the same relation of move- 
ments holds good for any number of 
revolutions of B, or fraction thereof, and 
thus any stroke or vibration of the bar 
B may be had, and without interference. 

“By a suitable change of gears any de- 
sired rate of travel between B and @ 
could be had,eventochanging their direc- 
tional ratio. To me this seems a satis- 
factory solution for an interesting prob- 
lem.” 

This solution is well thought out and 
very clearly explained. The scope of 
the movement is very great, the minimum 
limit of motion is an are comprising a 
single tooth of the ratchet, while there 
is really no maximum limit. 
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Mr. Joseph Becvar, of Cleveland, O., 
sends five solutions of problem No. 7, 
the first of which is identical with that 
contributed by Mr. D. B. Getty. Figs. 
g and to illustrate a modification of that 
movement, which is thus described. The 
rock-lever is shown at @, the spindle at 
d, and & is a double ear support for the 
two levers ® and ™, which levers carry 
the pawls € and ¢! pivoted on the screw 
pins f and 7, Slots are cut in the disk 
at the end of the lever @, opposite each 
other, and at an angle which depends 
upon the required movement of the end 
of the lever @ It is evident that when 
the lever goes down the two pawls will 
go up, one pushing the wheel in the direc- 
tion opposite to that in which the hands 
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of a clock move while the other slides 
over the same number of teeth to repeat 
the movement of the ratchet wheel when 
the movement of the main lever is re- 


versed. I cannot see that the complica- 
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tions of this movement give it any par- 
ticular advantage over the movement 
shown by Mr. Getty above referred to, 
which is, therefore, to be preferred on 
the ground of its simplicity. Mr.Bec- 
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var’s fourth and fifth solutions are sub- 
ject to the same criticism, being merely 
modifications of the double pawl move- 
ment shown by Mr. Getty, and involving 
complications which, so far from improv- 
ing that movement, are really inferior to 
it, as they can only work through quite 
limited arcs. 

-Figs. 11 and 12 illustrate a solution con- 
tributed by Mr. H. E. Hawes, of New 
York City. In this solution, A is the fixed 
or dead spindle, and B is an arm rigidly 
keyed to the spindle. The ratchet wheel 
C turns freely on the spindle. D is a rock- 
lever fulcrumed on A, and carrying at one 
end the pawl E. F is another rock-lever, 
fulcrumed on the pin @ by means ofa slot, 
which gives the rock-lever some longi- 
tudinal play. At the end of F, next the 








Fig. 13 


ratchet wheel, is pivoted the pawl £}, 
Lastly, the end of F, opposite the pawl, is 
pivoted at H to the rock-lever D. The de- 
vice will work in accordance with the con- 
ditions of the problem, if an idle, holding 
pawl be made to hold the ratchet from 
moving against lost motion of the pawls, 
and if a good deal of back-lash be allowed, 
and the rock-lever D be moved through a 
very limited arc. I donot regard the device 
as a good mechanical movement, and have 
presented it more as an illustration of 
“how not to do it,” than for any other 
purpose. 

The following is a letter from Mr. Wal- 
ter Gribben, of Brooklyn, N. Y., who has 
furnished some very good solutions to this 
series of problems, and has made some 
good suggestions, as well as some valu- 
able criticisms. Mr. Gribben writes: 

“T have just been looking at my “Amer- 


ican Machinist” for December 13, 1894, 
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which I only had time to glance over 
hurriedly when I first received it, and it 
occurs to me that the solution of Problem 
No. 7 (offered by Mr. Fred R. Dawson, 
of Saxonville, Mass.—see Fig. 7, in issue 
named) would not operate according to 
the conditions of the problem. I think his 
two segmental racks, X and Z, would 
have equal linear movements, but not 
equal angular movements, as they are of 
different radii, yet both mesh with the 
same pinion F, 

“The device could be made, however, to 
give equal angular movements to both 
pawls by substituting for Mr. Dawson’s 
pinion F, two gears F and G, Fig. 13, 
these two gears being fastened together 
and rotating as one gear. The gears F 
and @ should be in the same ratio as the 
respective pitch radii of the segmental 
racks X and Z. 

“TI also wish to call attention to timing 
the gears. Mr. Dawson shows his pinion 
F’ in mesh, with the racks near the top 
ends of each at the same time, while the 
meshing point of one rack should be the 
same angular distance from its top end 
that the meshing point of the other rack 
is from its bottom end at the same instant 
of time, otherwise the full length of the 
racks could not be utilized.” 

Mr. Gribben’s communication 
close the consideration of Problem No. >. 
I will present in my next article sonie 
solutions of Problem No. 6, which have 
been in my possession for some months, 
the authors doubtless wondering what dis- 
posal has been made of them. My ex- 
planation at the beginning of this articie 
will account for the delay. 


will 


We hope our readers will especially 
note that, in Mr. Mason’s first article on 
“Electrotechnics,” he them to 
send in queries about any point not made 
entirely clear. We hope any reader who 
finds himself “stuck” will send in as clear 
and brief a statement of his difficulty as 


invites 


possible. This, of course, applies as well 
to any other article published in this 
paper. 


Gas motors in Berlin, in 1895, rose from 
1,089, with 4,757 horse-power, to 1,123. 
with 5,144 horse-power. There were thus 
only 34 new engines last year, against 79 
for the year before, but the average size 
was 11.4 horse-power, against 5.3 for the 
year before. The tendency is all the while 
towards larger engines, some of the new 
ones running up to 60 horse-power. 


Gus. C. Henning, M. E., has accepted 
a position with the Department of Build- 
ings in New York, where his experience 
and knowledge of materials and tests will 
be useful in an effort that will be made to 
correct some of the anomalies that exist 
in that department. 
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ELECTRICAL MACHINERY. 


Electrotechnics—ill. 
The Principles of Electricity for Practical Men. 
BY FRANK 8S. MASON. 


The last article of this series explained 
at length the origin and use of the concep- 
tions of current and direction of flow, 
As will shortly 

customary to 


as applied to electricity. 
be described, it is 
speak of magnetic lines of force as flow- 
ing and in certain direction. 

10. CONDUCTORS AND INSULA- 
TORS differ from each other only in 
degree, since all matter will conduct 
electricity, an insulator being simply a 
very poor conductor. It is a remark- 
able and unfortunate fact that the best 
insulators are least adapted to structural 
purposes, being deficient in strength, 
and in particular in tensile strength. 
This fact renders the designing of elec- 
trical machinery a much more difficult 
problem than would otherwise be the 
case. Such as have a fair degree of ten- 
sile strength are absorbent of water or 
liable to carbonization through acci- 
dental overheating. It is a suggestive 
fact that good conductors or insulators 
of electricity are also the same for heat. 

Professor Thompson classes insula- 
tors under several heads—thus: (1) Vit- 
reous, including all kinds of glass and 


also 


slags; (2) Stony, including slate, mar- 
ble, stoneware, steatite, porcelain, mica, 
asbestos; (3) Resinous, including shel- 


lac, resin, beeswax, pitch, various gums, 
bitumen, ozokenite; (4) Elastic, includ- 
ing India rubber, gutta percha, ebonite; 
(5) Oily, including various oils and 
fats of animal and vegetable origin, as 
well as solid parafine and petroleum oil; 
(6) Cellulose, including dry wood and 
paper, and preparations of paper, such 
as “fiber” and celluloid. All these ma- 
terials decrease their enor- 
mously as the temperature rises, and in 
general good conductors 
as soon as any chemical change begins 

Metals increase their resistance as the 
temperature rises at a rate varying with 
the metal. 

The following table is from data as- 
sembled by Professor Thompson: 

ir SERIES AND PARALLEL 
CIRCUITS. Events, or material objects, 
which follow in sequence—that is, one 
after the other, Indian file, as it were— 
are grouped in series. Events coinci- 


resistance 


become very 


dent as to time, or material objects 
placed side by side, company front as 
it were, either in fact or effect, are 


grouped in parallel. 
Electrical appliances, 
ators or consumers of current, are ar- 
ranged, with respect to the conductors, 
in series or in parallel, or in combina- 


whether gener- 






(ohms) of 


Relative 


SUBS . 
UBSTANCE Conductance 


z 
Z 
o 
x 
Vetals at o° C. 
Copper (annealed ‘ 157 
= hard) 1160 8 
Silver (annealed)...... : 149 I 
‘“* (hard). o162 8 
oe 0208 7 
Aluminium (annealed) 0289 4 
Platinum...... adele 898 7 
Iron (pure) 194 1 
Iron (telegraph wire) 15 1 
Lead. oe 1963 8 
Mercury 1434 I 
Selenium ; ‘ 
Carbon (graphite 
i: are light 
Alloys 
German-silver / = 2 
Cu 60, Zn 26, Ni 14) ‘ , 
Platinum-silver.. : / 
(Pt 67. Ag 33 \ bi 
Platinoid.. .... } 
(Cu 59, Zn 25.5, Ni 14, 32 4 
y 55) \ 
Manganin. ' - 
(Cu 84, Ni 12, Mn 3.5 ) 4 
Liquids at 18° C 
Pure water less than one 
Dilute H,SO,, 5% millionth part 
ni H,SO,, 3 
H,SO,, 80 
ZnSO,, 24% 
HNO,, 
/nsulator 
Glass at 20° C eer 
Glass at 200° C ; less than one 


Guttapercha 24° C billionth 


tions of the two systems. Here, again, 
the analogy with water helps a clear ex 
position of the subject. Two pumps ar- 
ranged so that the second has its suc- 
tion connected to the discharge of the 
first are in series—so arranged, the pres- 
sure produced by the second pump is 
added to that first pump; but, 
clearly, the speed being the same, the 


of- the 


second pump adds nothing to the quan- 
tity of water passing. 

In like manner, it is obvious that two 
sources of electricity connected in series, 
the negative pole or suction of the sec- 
ond being connected to the positive pole 
or delivery of the first, have an analo- 
gous action—not, however, an identical 
action, as there is here nothing compar 
able with a piston whose speed deter- 
mines the current. On the 
contrary, the current is determined by 
the voltage and the in- 
creased voltage due to a series connec- 
tion would increase the current, while, 
under this increased current,the doubled 
voltage could not be maintained. At 
the same time, it is clear that with two 
generators connected in series, the volt- 
age capacity, so to speak, is the sum of 
the two; just as with a pump. 

The parallel connection is illustrated 


volume of 


and resistance, 


by two pumps with their suctions con 


the same supply and 


the 


nected to main 


their discharges to same delivery 


The effect is clearly the reverse 
the 


main. 
of the 
sure produced being no more than each 
pump the 
volume of water pumped is the sum of 


previous arrangement, pres- 


alone could produce, while 
the delivery of the two pumps. 

In a like manner, it is obvious that two 
sources of electricity connected in paral 
lel, with their positive poles joined to 
their 


poles to one return wire, produce analo 


one delivery wire and negative 


results; but here, again, not iden 


yous 
tical results, for an increased volume of 


current could not be forced through the 


old 


voltage. 


resistance except by an increased 


It is clear again, however, that 
with two generators connected in paral 
lel the current capacity is the sum of the 
two, as with a pump. 

deal with the 


These two illustrations 


generation of currents, by means of 


which energy may be transmitted and 
work done at a distance. The illustra 
tions following are intended to make 


clear how that work may be done. Be- 
fore passing on, it may be desirable to 
that the the 
same, whether the generators (so-called 


note power to do work is 
are in series or in parallel, since it mat 
ters not whether we have one ampere at 
a pressure of two volts, or two ampere 
Which 


best serve our purpose is wholly a mat 


at a pressure of one volt. will 


ter of expediency, and is determined by 
the 
cent 


Thus, an incandes 


best 


work in hand. 


lamp requires for results a 
small current at a high pressure, as we 
have seen; while an arc lamp requires a 


relatively large current at a low pres 
sure. 

Returning to our illustrations, imagine 
a stream having ten falls of 10 feet each, 
in series, and at each fall a water wheel. 
In order to drive another wheel (to do 
each of the others), 


the work as 


another fall of 10 feet would be required. 


same 


Or, imagine a pipe delivering water under 
a head of 100 feet to ten water motors, in 
series, and the same requirement applies 
But in neither case would any addition to 
the volume of water be required for added’ 
motors 

In a like manner, it is obvious that arc 
lamps, for instance, when connected in 
series ( as they are in practice) consume 
the same 
of their number, while each added lamp, 


volume of current regardless 
by its resistance, adds its quota to the 
pressure required to force the whole vol- 
ume of current through the increased re- 
sistance, and maintain each light at its 
proper degree of brilliancy; that is to say, 
to do its proper and usual amount of 
work. It follows at once that a series 
circuit should be fed by a constant volume 
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of current, the pressure being varied as 
the resistance is varied. This series con- 
nection of arc lamps is illustrated in Fig. 
8, where D represents the dynamo, C the 
conductor, and L the lamps. 

Consider, next, a stream having a 
single fall of 10 feet and ten water wheels 
ranged across the fall in parallel. Mani- 
festly, the stream must be much larger; 
at least ten times as much water must 
flow, to do the same work as the first 
stream instanced. If another wheel is 
added, still more water must flow to drive 
it without robbing the others. Or, ima- 
gine a horizontal pipe delivering water 
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age, are grouped in series. This may ap- 
pear to be a contradiction, but a moment's 
consideration will discover the propriety 
of the arrangement. An arc lamp requires 
a current of, say, ten amperes and a pres- 
sure of, say, fifty volts. Suppose sixty 
lights to be ranged in series—the current 
will remain at ten amperes, while the 
pressure required will rise to sixty times 
fifty, or 3,000 volts. This results in a 
relatively high pressure and small cur- 
rent, to the generation of which dynamos 
in series are adapted, as above, and the 
conducting wire may be of small area, 


and hence, low cost. But if the lamps 
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under a head of 10 feet to ten water mo- 
tors side by side, or through ten cocks 
tapped into the pipe. It is clear that if 
another motor were added, or another 
cock opened, more water must flow, just 
as above. 

In a like manner, incandescent lamps 
or trolley cars, when connected in par- 
allel (as they are in practice), require the 
same voltage, regardless of their number, 
while each added lamp, by providing a 
new passage for the current, requires an 
increased volume of current for its sup- 
ply. It follows at once that a parallel 
circuit should be fed by a constant pres- 
sure, the volume being varied as the re- 
sistance is varied. This parallel connec- 
tion of incandescent lamps is illustrated 
in Fig. 9, where, as before, D represents 
the dynamo, C the conductor, and L the 
lamps or cars. 

The point has been made that genera- 
tors are grouped in series for a relatively 
small curent and high voltage; and it has 
been stated that arc lamps, which require 
a relatively large current and a low volt- 


were grouped in parallel, the resulting 
current would be 600 amperes, and the 
pressure remaining at fifty volts, the con- 
ducting wire would require to be so large 
as to render the cost prohibitive. 

The reverse condition obtains in the 
case of the incandescent lamp. The gen- 
erators being grouped in parallel to pro- 
duce a relatively large current at a low 
pressure, the lamps also are grouped 
in parallel, and, as a result, the current is 
split up into a multitude of small streams, 
each of a small quantity at a relatively 
high pressure. 

The terms parallel, parallel arc, mul- 
tiple, multiple arc, shunt circuit, derived 
circuit, connection for quantity (applied 
to a primary battery), are all synonymous. 
Parallel series is an arrangement of sev- 
eral series of lamps or other devices par- 
allel with each other, as per Fig. 10; also 
termed multiple series, etc. Series paral- 
lel is an arrangement of lamps or other 
devices in a series of parallel groups, as 
in Fig. 11; also termed series multiple, 
etc. 
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A Correction. 


In the description of the dynamo field- 
boring machine which appeared in our 
issue of January 2d, the design of the ma- 
chine was credited to Mr. Jno. Riddell, 
supervisor of machinery and tools at the 
General Electric Co.’s works, Schenec- 
tady. Mr Riddell informs us that this 
is an error, and that the design should 
have been credited to Mr. Peter Weber, 
mechanical superintendent of the Sche- 
nectady Works. 


Filing Machine for Armatures. 


The modern armature is a composite 
structure. To avoid losses from the 
generation of useless currents in the 
core of the armature, the core is lami- 
nated—that is, made up of many pieces 
of sheet metal insulated from one an- 
other. These pieces, or punchings, as 
they are called, are made in one piece 
when below 36 inches in diameter. 
Above that diameter they are made in 





segments—large armatures having as 
many as seven or eight segments to the 
circle. The punchings the made in 
heavy punch presses, with suitable dies. 
In the completed armature, each circle 
is separated from its neighbors by insu- 
lation. When punchings and_insula- 
tion are bolted together with spider and 
flanges, the armature is complete, ex- 
cept for the winding. For this, longi- 
tudinal grooves are provided in the sur- 
face of the armature, as plainly shown in 
our larger engraving, Fig. 1, and in de- 
tail in Fig. 2. The notches which com- 
prise these grooves are made in the dies 
with the rest of the punching form. It 
is essential that these grooves have 
smooth fair sides, to enable the conduc- 
tors and their insulation to properly fill 
them, and to prevent injury to the insu- 
lation. When the punchings comprise 
a complete circle, this merely involves 
the dressing-off of burrs left by the dies. 
When the punchings are segmental, 
there is, necessarily, more or less offset- 
ting to the sides of the grooves when as- 
sembled, which offsets, as well as the 
burrs, must be removed. The grooves 
are required to be partly closed in on the 
outside, to provide for the insertion of 
a wooden wedge or keeper. This pre- 
vents the use of a side milling cutter, 
while the throat of the groove is too 
small to permit the use of an end mill. 
Moreover, the divisions between the 
grooves are of insufficient strength to 
stand up under the pressure of an end 
mill. Under these circumstances, the 
only available means of doing the work 
is by the file, and formerly it was done 
with the usual pattern of file and by 
hand. 

Our engravings show a filing machine 
now exclusively used for this work at 
the works of the General Electric Co., 
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The 


machine is essentially a crank and con- 


where it was designed and built. 


necting-rod motion, by which mechani- 
cal power supplies the place of muscle. 
A parallel motion is placed between the 
rod and the file 
whereby the latter is driven in a straight 


connecting carrier, 


yt course, 
the 
desired 


line. The files used are, spe 


cial, being short and of same cross 


section as that of the groove 


Fig. 2 
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FILING 
They are carried in a spring file carrier, 


shown with the files in Figs. 2 and 3 


the 
files and holder in position in the punch 


former showing a cross section of 
ing slot, while the latter shows a plan 
This 
provides the necessary pressure 
the work. 

It will be understood from the large en 


and elevation. spring file carrier 


against 


graving that the files are carried in gangs, 
three pairs being shown. As many as 


four or five pairs are used at a time, 
but it is found that there is no economy 
in exceeding this number, owing to the 
time lost in setting and adjusting. The ex 
tent to the 
will be judged from the background of 
Fig. 1, where several are shown at work. 

We are indebted to the General Elec 
tric Co. for the photograph and sketch 


which machines are used 


MACHINE 


AMERICAN MACHINIST 


made 
the 


from which the engravings 
We that the 


work by this method is less than one 


were 


are informed cost ol 


iith of what it was when done by hand 


The Present Status of the Storage 
Battery. 


The great economy which would result 
from a successful storage battery or ac 
cumulator is beginning to obtain recog 
rhe 


antici 


nition among electrical engineers 


chief sources of economy to be 
pated are, first, the working of the ma 
chinery under a steady instead ot a widely 
fluctuating load, and, secondly, the sav 
ing in the cost of plant due to the machin 


have a 


ery being required t capacity 


equal to the average instead of, as now 
load—this 


of plant being, of course, dependent upon 


the maximum Saving in cost 


the accumulators costing less than an 


equivalent plant of machinery. 


Ihe American Institute of Electrical 


ARMATURES 


FOR 


Engineers has recently held an extended 


discussion on this subject, and, in spite 
of the almost universal failure of these 
appliances in this country thus far, the 


balance of opinion was very largely in 
favor of the batteries. This balance otf 
opinion was, however, largely due to the 


fact that they seem to be much more suc 
cessful in Europe than in this country; 


and a large part of the discussion was 
directed toward the discovery of the rea 
son for this admitted fact, which certainly 
is not, at first sight, creditable to Ameri- 


The 


reasons adduced were the fact that Euro 


can electrical engineers leading 


pean engineers have not been afraid to 


call for, and put in, batteries of sufficient 
capacity to do the work, while here the 
effort has been to secure economy in first 


cost at the expense of efficiency and life 


15-89 


of plant. Another explanation given for 


the larger use of the accumulator in 


Europe, is the fact that the alternating 
current system is as yet used to a much 


This, 


for the ad 


smaller extent there than here 


however, can hardly account 


mitted fact that the much 


than 


batteries are 


more successful, as batteries, there 


here; while the explanation may be a case 


before the horse” 


ot “putting the cart 


that is, instead of the retention of the di 
rect current being the reason for the 
larger use of the battery, it may well be 
that the success of the battery has been 
the reason for retaining the direct cut 
rent 

Perhaps the most important contribu 


Messrs. A 
These 


discussion was by 
\ Abbott and F J 


gentiemen pre 


tion to the 
Dommerque 
illustrat- 


sented a diagram 


ng the combined output of current fo1 
ill the London stations for December 20, 
i894, and, taking this as a basis, pro 
ceeded to compare the cost ol producing 
urrent with a plant of the usual type 
here—that is, one having a capacity in 
machinery equal to the maximum output, 
he same being partially shut down when 
the full current is not needed, with the 
cost of an equal output produced by a 
torage batt ry plant in which the capac 
ity of the machinery is supposed to be 


ual to the average demand only 


These gentlemen shared the general 
that the battery, as it 


iceling storage 


al 
commercial 


their 


stands to-day is a success; 


but it is doubtful if conclusion is 


while an error 


both 


justified by their figures, 


in the calculations entirely vitiates 
hey group the 
the fol 


cost of labor, 


conclusion and figures 


various items of expense under 
lowing heads: Cost of fuel 
cost of supplies and repairs, interest and 
depreciation on plant. The last item they 
for engines, dynamos 


This 


plied to accumulators, 


take at ten per cent 


and accumulators figure, as ap 


the 
experience in this country to 
but it is only 


now guaranteeing a figure 
this, 


is far below 


average Ol 


date; fair to say that manu- 


lacturers ar¢ 


as small as. or smaller than 


even 


when their conditions of service are com- 


plied with The exhibits for the two 
types of plant are as follows 
WirHoutr ACCUMULATOR—ANNUAL, Cost. 


Fuel $43,146 00 
Labor and superintendence 50,370 00 
Supplies and repairs.... 18,000 00 
Interest and depreciation on 
Ce re 
Interest and depreciation on 
ee a 39,500 00 
Potal... .5204,290 OO 
WitH ACCUMULATOR—ANNUAL COST, 
3 eee wicca loaed ee trea fe $13,820 00 
Labor and superintendence.. 30,660 00 


Supplies and repairs...... 5,550 00 


Interest and depreciation on 


steam plant...... 
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Interest and depreciation on 
dynamos and accessories... 
Interest and depreciation on 


BCCIMGIMNOLS 6:6 5 oe cusivece's 109,200 00 
Interest and depreciation on 

accumulator fittings........ 10,920 00 

BO iiscetsncenvedewes $234,676 00 


es 


The first thing to attract attention in 
these exhibits is the great difference in 
the items of fuel cost, this item for the ac- 
cumulator plant being about one-third 
that for the plant without accumulator. 
This great saving is to be attributed solely 
to the fact that the accumulator plant 
gives a steady load to the engines, and, 
in spite of the fact that the average load 
on the engines is slightly more with the 
accumulators than without, owing to the 
loss of effect due to the accumulators. 

That so great a saving is to be expected 
from this cause is unthinkable, and an 
analysis of the calculations will disclose 
the origin of the fallacy. It will be under- 
stood, of course, that the load upon a 
lighting station fluctuates widely during 
the day, and still more widely between the 
maximum of December 20th—which has 
the longest night in the year—and the 
average of the entire year. The authors 
state that ‘“‘the average load throughout 
the year is 1636 per cent. of the maxi- 
mum;” and in calculating the average 
horse-power for the year without accumu- 
lator, they correctly take the maximum 
for December 20th—15,700 horse-power 
—and multiply it by .16375, giving 2,571 
average horse-power, on which the cal- 
culations of the yearly fuel cost are based, 
the result being the $43,146 of the table. 
In calculating the average horse-power 
for the year with accumulator, the auth- 
ors first average their diagram for Decem- 
ber 20th—introducing an allowance for 
the accumulator loss—and determine 
6,850 as the average horse-power to be 
supplied for December 20th. They then 
multiply this 6,850 horse-power by the 
same factor, .16375, in order to obtain the 
average*horse-power for the year, from 
which to compute the coal consumption 
(see Transactions American Institute of 
Electrical Engineers for November, 1895, 
page 741, fifth paragraph from the bot- 
tom). In other words, in the first case 
they take this .16375 as the ratio between 
the average for the year and the maxi- 
mum for the 20th December, while in the 
second case they take it as the ratio be- 
tween the average for the year and the 
average for the 20th December. 

As matters stand, the authors have 
actually figured for the accumulator plant 
the coal consumption on 6,850 x .16375 —= 
1,121 horse-power, against 2,571 for the 
plant without accumulator. In other 
words, the accumulator plant is made to 
run on less than half the average power 
of the non-accumulator plant! 

Our authors determine the 





average 


watts output of the dynamos without ac- 
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cumulator for December 2oth to be 
4,200,000, and with accumulator 4,600,000, 
the ratio being € = The best that 
42. 21 
can be done with the data at hand is to 
assume that this ratio for December 2oth 
would hold for the entire year—which in- 
deed it should do, closely enough for the 


° 
— 


purpose. Thatis 2,571 K — = 2,816 should 


9 


we 


os 


be approximately the average horse-powe1 
for the year with accumulator. This, how- 
ever, is a steady load, while the 2,571 is 
not. Taking the authors’ figures of 1% 
pounds of coal per hourly horse-power 
of steady load, gives $41,629 for the yearly 
coal bill with accumulator and. steady 
load, against their determination of 
$43,146 for no accumulator and fluctuat- 
ing load. Inserting the above value for 
the accumulator plant in the tabular ex- 
hibit, gives a total yearly outlay of $262,- 
485, and practically wipes out the calcu- 
lated saving. 

If we go still further in the inquiry, we 
shall find that the cause of the failure lies 
in the great cost of the accumulators, 
which not only do not cheapen the first 
cost of the plant, but, on the other hand, 
increase it. Now, if the money must be 
invested, it might as well go into ma- 
chinery as accumulators; and as the ac- 
cumulators do not reduce the capital ex- 
penditure, the only avenues of saving 
left are through the coal bill, labor and re- 
pairs, and the savings from these sources 
do not aggregate a large amount. The 
leading question, why accumulators are 
more successful in Europe than here, 
still remains unanswered. 


The Care of Isolated Electric Lighting 
Plants. 
BY PETER H. BULLOCK. 

It has been said that some are born 
great, some achieve greatness, while some 
have greatness thrust upon them. There 
is a certain application of-this quota- 
to those having charge of elec- 
tric plants. A very few may have been 
born electricians, many have achieved 
the art of management, while others 
have had the responsibility thrust upon 
them in addition and supplementary to 
their other duties. The writer finds him- 
self in the latter category, and with very 
interesting company. When you find a 
middle aged man in such a position it 
will often be found to be a case of “‘have 
to.” <A very efficient superintendent of a 
certain gas and electric light company 
told me this was the reason why he 
“booked up” on electrical matters. 

He was an educated gas engineer, but 
when his company absorbed the electric 
franchise he came into control, and studi- 
ously acquired the necessary technical 
knowledge for intelligently managing the 
electrical branches of the enterprise. 


tion 
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Those for whom this paper is intended 
are, however, of that more numerous class 
who have to acquire the art of caring for 
and operating electrical apparatus, and 
who perhaps have little opportunity or 
inclination for becoming versed in the 
science upon which it is constructed. 

To illustrate my idea of how a man who 
is about to have the care of such appara- 
tus thrust upon him should “hold his 
mouth,” I will copy part of a letter 
just written to a friend who is in that 
position, and who has asked me for advice 
and information. 

“You are to install a lighting plant and 
wish to profit by my mistakes, which have 
been many and flagrant. It will be a 
good plan for you to visit all of the other 
plants in your vicinity and look up the 
mistakes in them, so you can learn how 
not to do certain things. It is just as 
necessary to know the rocks as the deep 
water in a channel you are about to navi- 
gate. Divest your mind of the idea that 
there is any mystery about operating the 
dynamos and simply use your horse sense 
in everything you run up against. Don't 
try to fathom the science of it; Edison 
nor Tesla haven’t done that yet; just ac- 
quire the art of making the thing go right, 
and when you can do that well, you will 
see more into the reasons why you do 
certain things, and why desired results 
follow. : 

“Put the belts on to the machines and 
run them just as you would any other 
piece of mechanical apparatus of similar 
weight and speed. If fields are not con- 
nected and the brushes not in contact 
with the commutator, the dynamo is sim- 
ply a machine and you know as much 
about running it as any electrician. The 
man who is to set up the apparatus will 
show you all about adjusting brushes, 
etc.; that is, if he is a square man and is 
not looking for an opening to run the 
plant himself. Symptoms of this would 
be an air of mystery, the use of technical 
language, and oft repeated stories of dis- 
aster to other plants. 

“Don’t get rattled at all the wires, cables 
and instruments at the switch board; they 
are all useful and most of them absolutely 
necessary, and they are no more compli- 
cated than the piping about your plant 
with which you are so familiar as to 
almost invite contempt. 

“You will find that there is an armature 
made to revolve between two or more 
‘fields,’ and that as the latter become 
magnetized they have an attraction that 
tends to hold the armature from turning, 
but the belt knows a ‘good thing’ and 
‘pushes it along,’ thus generating cur- 
rent which the winding carries to the 
commutator, where it is picked off by the 
brushes and passed along to the circuit. 
If your circuit is kept whole and the ma- 
chine in good order, there is less need of 
trouble with it than with a buzz saw. 

“Don’t be afraid of the brown gloss on 
your commutator; it is better than raw 
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copper. Read all of the best mechanical and sharp to cleanly cut the soft copper strainer was not mentioned in putting 
papers and catch on to all the kinks you and hard mica insulation, as a dull tool excuse, and I notice that Mr. H. do 
can.” will pull the copper across from one seg reier the 
The above was written to a plain, com ment to the next. 1 have also found it peaking rat vriting tl 
mon-sense and conscientious engineer better to turn the commutator in the d ty o pumps b ming clogged 
He will be all right; he understands hand rection opposite to that in which it regu \l el ring to t 
ling machinery and will acquire the art of | larly runs, for then the sharp tool will bet t t t ng 
caring for his new installation. ter get under and pare off any thin places winder water, he does not mention 
What follows regarding dynamos and there may be where the brushes have nlet \ Pp d 1 wel 


their use is mostly mechanical, althoug! spun the metal into and across 11 1 t | t or u 
mechanical effects can be produced by tion \fiter the commutator is turned t t that 1 engine ror 
electrical action. true take a float file and draw lengthwis« hire or plat were usua 


Commutators will get cut and worn’ of the segments over the lines of mi or three feet above the ship's bott 
until sandpapering will no longer suffice, This will remove any little particles o ers eal e keelson a 
and they must be turned. To do this, copper that may have lodged betwee vill p rs there w 
either the whole shaft must be taken to them Some use fine sandpaper after be ample | | for tlow to the 1 
a lathe, or the commutator must be dis truing and draw filing, but if the copp: pipe, scems entirely t ave escaped | 
connected and turned on an arbor, ot is clean I see no good reason for this kven a g t jet conde 
there must be appliances for turning it Of course, there should be as little metal pump should be bu third filled w 





off in position. To take out an armature removed as will get the commutator tru water, as asserted by Mr. Harrison, | 

shaft means more or less work, according for, like the water that has passed the mill figures show that the “Arctic’s” 

to the size and design of the machine. In _ the lamps will never light with t] opp pipe was but about six tenths (6-10 t 
some makes the designer seems to have _ that is gor proper siz I y elementary t 
neglected to provide any decent means yon on hydrau the co-efficient of 
for such work, while in others even efti- LETTERS FROM PRACTICAL MEN. ynitract of su rifices will be fou 
ciency is sacrificed to ease of dismember : reducing the pipe area to six tenths its 


ment. To take the commutator from the The Air Pumps of the ‘ Arctic.”’ tual value, and if 7 inches would do for 
armature and replace it correctly requires . solid column of inlet water, the a 
skill. It can be turned apparently true on Editor American Machinist pipe would be ghtly over g inches dia 
an arbor, but when it is put back every Mr. Harrison’s calculations on thi meter to allow sucl solid flow 
imperfection of lathe and arbor will be ‘“Arctic’s” air pumps are precisely of thi \s to the statement that separat 
multiplied and the “latter state’ of that sort used by the builders of that vessel ter pumps would not work i col 





commutator will be worse than the first. machinery, it fault, and r by re the dry pump 
Turning off in position, however, leaves the iact that | not enlarge ng is strange that such should 
nothing to be wished for if properly done, the suction pi ijections aft be t en tl nd reliable 
but to do it properly there is required the ‘Arctic’s’ disaster” pointed out that people find no difficulty in using dry air 
something besides a chasing tool and a_ such pip vere too small, beautifully pum] he shape of compressors that 
gas pipe rest. Briefly, the requirements illustrates the mulish and criminal stub leliver air at m 50 to 200 pounds per 
are a slide rest, the right speed and the bornness of some of the old time engi uare inch. 

“know how.” The last requirement in- neers. Verily tu e changed since those 


cludes the second, but does not provide Mr. Harrison says that a jet air pump precious’ E1 experiment juoted by 
the tools. Most builders can furnish, if should not be filled over one-third full Mr. H vecing models ¢ ience) were 


required, slide rests specially made to of wate otherwise the air would not de, for those tests formed the ground 
clamp on to the base or frame of their be extracted work of Isherwood’s tirade against any 
dynamos so as to bring the tool post to It would be refreshing if so o1 «pansion, which he stated ve but about 
the proper position for doing the work. If would point out how free air could pas O per cent. economy at t over that 
a special rig is not to be had, the slide down through the flood of water in a jet due to carryi1 team troke, and yet 
rest and tool post can be taken from a_ condenser, and forcing its way through the engineers of the | t day declare 
lathe and fastened to a plank bolted tothe the sealed pump suction, reach the barrel that expansion the main reason for the 


frame and in connection with the “know of the pump mall cx pt nm modern en 
how” a good job can be done. \s a matter of fact, the spray from the gins Si. & 

Many electric light engines cannot be injection roses absorbed such free ait New York ( 
run slow enough with the regular pulleys and carried it, in solution, into the pump 
to properly turn a commutator. Differ ttherwise it never would have been ex Strength of Hydraulic Cylinders. 


ent methods will suggest themselves for tracted, ar there is no earthly reasor 


° . ‘ ’ 7 | ; ; 1 } lit 1 \y ' ’ AT hiniicte 
accomplishing this purpose, « for 11 why a pump should break down when «lit a st: 
stance, a small engine that can be quickly full of water, any more readily than whet The letter of Mr. E. W. Naylor on the 
bolted to the floor opposite the dynamo but partly filled “Strength of Hydraulic Cylinders,” which 


and having a small pulley on the crank If full, there would be a steady pressure appeared in the “American Machinist” for 


shaft belted directly to the dynamo pul on the bucket, while, if partly empty, the November 14th, does not, by any means, 


ley. A 3x5 upright weighing only about water would strike the discharge valv dispose f the matter under discussion. 
100 pounds will do the work all right. A and plate a heavy blow at each stroke The formula which he uses is, I think, 
few feet of steam hose is very convenient Yes, the old time air pumps were “tender now generally held to be only applicable 


for making easy and quick connections and delicate structures.”’ They were d to cases in which the thickness of the cyl- 


to some near-by steam pipe. In some _ signed by “rule of thumb,” and those _ inder wall is small as compared with the 


hich should have been strong were’ diameter, and while 


cases a length of light shaft can be erected parts w juite suitable for the 


and pulleys arranged so that the regular light, while portions that should have particular case presented by “X. P., of 
engine can be run slow enough to do the’ been light were enormously heavy’ and Louisville,” does not merit general reli- 
work. when a break-down occurred it was r ance being placed upon it, as Mr. Naylor 

For a commutator 8 inches in diameter _ligiously attributed to “a grate bar having appears to think Of course there are 
a speed of 50 revolutions per minute will floated into the suction,” and the fact that rules and formulae innumerable for deter- 


answer well. The tool must be very hard such suction pipes were guarded by a_ mining the strength of hydraulic cylin- 
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ders, but as far as my experience goes no 
formula can be considered reliable which 
does not take into account the variation 
of tension which exists throughout the 
thickness of the walls of the cylinder. 
Taking this view of the matter the follow- 
ing expression may be used for determin- 
ing the tension in pounds per square inch 
on the innermost layer of the material: 


R being the outer, and ? the inner radii 
in inches; Pp, the pressure within the cylin- 
der, and P the resulting tensile stress on 
the innermost layer of the metal. By ap- 
plying this formula to a number of cases 
met with in actual practice, I find that the 
allowable stress for cast-steel cylinders is 
materially higher than that allowed by 
Mr. Naylor, viz., 10,000 pounds per square 
inch. I give below a number of actual 
examples as made by a first-class firm of 
steel founders for working pressures of 
two tons and three tons per square inch 
respectively, and in every case it will be 
seen that a far higher stress than 10,000 
pounds is allowed on the material, even if 


calculated by the thin tube formula of 
, 
Mr. Naylor. 
: 4 y f 
F : : | &. E 
5 oe - a a 
mA " bie . wee 
sD Oe & L Sh ke us 
2o wel wh = 935 £ 
, wnt> & ~ SL Pat 
oY Let 5 Let 5 
a4 eae os 2 ab ps 
= wo = a = 
% Se FZ a) , 
= 'S S =. 5 
os a 2 = » 
1's 6.49 1 3.18 
9 1% 6.69 8.52 
10 1% 6.8¢ 214 8.44 
11 I 9.01 8.73 
12 | 2 7.14 t 8.96 
13 2 6.92 2», 8.85 
14 % 6.74 3 8.76 
15 2% 6.61 3% 8.09 
16 2 6.71 34% 8.87 
18 } 7.14 3% 9.46 


Naturally a good deal depends upon 
other circumstances than the diameter and 
pressure—in particular due regard must 
be paid to the ratio of length to diameter, 
and in hydraulic press cylinders to the 
dimensions of the cylinder head. It will 
be found, however, that even when making 
ample allowance for these and other minor 
influences, a working stress of 13,000 to 
15,000 pounds per square inch might safely 
be allowed on good steel castings. 

In the Lancashire cotton district, in the 
hydraulic packing presses used for press- 
ing cotton piece goods for export, it is not 
unusual to find the material stressed, at its 
inner layer, to about 20,000 pounds per 
square inch. This steel used for the 
press cylinders has an ultimate tensile 
strength of from 28 to 35 tons per square 
inch, and although there are many hun- 
dreds of these presses constantly at work, 
failure through bursting of the cylinders 


is rare. In the earlier days, when cast- 


iron was the only available material, the 
constant demand of exporters for presses 
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which would pack the goods more tightly 
was a source of serious trouble to the 
makers. With a press cylinder of 14 
inches internal diameter a thickness of 10 
inches was eventually reached, but the 
stress of about 9,000 pounds per square 
inch on the inner layer of metal proved 
to be more than it would stand, and frac- 
tures were neither few nor far between. 
Attempts were made to add to the 
strength by still further augmenting the 
thickness, but this was found to have no 
material effect in increasing the strength— 
a fact which furnishes an experimental 
falsification of the formula used by Mr. 
Naylor when applied to the calculation 
of the strength of thick tubes such as are 


M. E. 


here considered. 
Small Rose Reamers. 


Editor American Machinist: 

In your issue of November 7th, Mr. 
Oberlin Smith asks: ‘‘Who knows much 
about reamers, anyway?” I don’t know 
much, but will tell what little I do know 
about them, and perhaps some other fel- 
low will tell the rest. 

I have to use fluted reamers occasion- 
ally, but the greater part of my work is 
reamers from 36-inch 


done with rose 


diameter down to about 1-20-inch. These 
are not ordinarily considered as good as 
a fluted reamer, but they possess some ad- 
vantages peculiar to themselves, and | 
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prefer them where the conditions to be 
met are not too exacting. I only harden 
the end for a distance of about one and 
one-half or two times the diameter, and 
leave it perfectly hard without drawing 
the temper at all, which is safe, as there 
impair the torsional 
hard, they will 


are no flutes to 
strength, and being so 
ream a great many holes before they get 
too dull to use. If the teeth, instead of 
being ih a plane parallel with the axis, 
are filed at an angle, as I have attempted 
to show in Figs. 1 and 2, you get a sort 
of draw cut, similar to the action of a 
spiral fluted reamer, and the chips are 
also pushed ahead with greater facility. 
Of course, a rose reamer will not ream 
a long hole continuously, as a fluted 
reamer will, but has to be backed out oc- 
casionally and the chips removed. How- 
ever, I imagine that with the quasi-spiral 
teeth the backing-out process need not 
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be so frequently repeated. I used to make 
these reamers out of a piece of drill rod 
just as it comes, but the hardening pro- 
cess swells it into a shape shown very 
much exaggerated in Fig. 3, and after 
reaming a few holes in unannealed tool 
steel the reamer would begin to bind at 
the parts marked A long before the teeth 
got dull, so now I either turn or file a 
very slightly hollowing place in the blank, 
just back of where the teeth will be 
(shown exaggerated in Fig. 4), leaving a 
narrow strip, B, of the original surface of 
the rod to give me the size, and this seems 
to remedy the binding trouble. One of 
the advantages of a rose reamer over one 
that is fluted, is that the former so com- 
pletely fills the hole that there isn't very 
much chance for it to chatter, so the hol- 
low part should not be turned further 
back than the hardening is to extend; 
also, it should not be turned deep enough 
to. collect chips and score the finished 
hole. In making these reamers, I turn 
the bevel on the end and copper-plate it 
to show when the teeth are filed up to a 
sharp edge. Then I put it in the vise and 
file the teeth in, first small 
clamp dog on shank of reamer, which 


putting a 


answers as a sufficiently accurate index 
for four teeth—the bars of the dog being 
in a horizontal plane while two of the 
teeth are filed, and in a vertical plane for 
the other two teeth. They are so easy to 
inake that I seldom grind them when dull, 
but cut off all that has been hardened and 
make a new one. The burr thrown up by 
the file may be taken off with a scraper 
before hardening, or with an oilstone slip 
afterwards, but it has to be done very 
carefully, and I generally try them on 
some scrap piece first to see if they are 
right. When properly made and used 
with oil they produce a fairly smooth 
hole in tool or machinery steel, cast iron 
or brass, that will be a running fit on the 
wire from which the reamer is made. For 
a tight-fit reamer I file down standard- 
sized wire till it is about .oor inch below 
the size, and make a reamer of that, cut- 
ting off the front end of piece, after filing, 
to avoid any of the rounding-over effect 
that is usually produced by a file used 
near the end of a rod. I generally make 
my tight-fit reamers shorter than those 
for loose fits of the same nominal size, so 
as to distinguish them without marking. 
WALTER GRIBBEN, 


Type-Setting and Adding-Machine 
Contests. 
Editor American Machinist: 

Mr. Redfield’s reply to my criticism of 
the record of 78,000 ems set per seven 
hours, is very amusing. He shows that a 
first-class regular workman will average 
less than half that “cooked” exhibition 
rate of speed. His description of the 
proposed gear-cutting contest is so near 
the truth that he must have witnessed 
some actual performance of that kind. 
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The published records of the number of 
inches that have been cut by actual trial 
are very troublesome to us practical gear 
cutters, for we are not selling machines 
and not working for exhibition purposes, 
and cannot come anywhere near the ex- 
hibition record. Our customers some- 
ask us very disagreeable 
questions when they get their bills and 
figure out the time it ought to have taken 
to do the work charged for. A man has 
a lot of gears to be cut, and a circular 
showing that so many inches per minute 
have been cut by a certain machine. If 
he buys the machine he will soon find 
that there is a difference between promise 
and performance, but he does not buy 
He expects the gear cutter 
to make a price for the job that is in ac- 


times some 


the machine. 


cordance with the exhibition rate; and 


not even the maker of the machine will 
do so. 

It is the same in other lines, particu- 
larly in that of adding machines, in which 
interested 
speak. An adding machine is covered 
with small keys, each with a 9 or a 3 or 
other figure on it, and the operator adds 
by punching the right key in the right 
column just the right amount. If he hits 
the wrong key, or the right key in the 
wrong column, or the right key in the 
right column and hits it the wrong way, 


1 am and know whereof I 


he misses. 

As the keys depress niné different dis- 
tances, and with nine different resistances 
averaging about one pound, and there are 
seventy or more keys to choose from and 
hit the right key every time, a good oper- 
ator will average about two keys per sec- 
ond. If he does more than that he must 
be a regular Paderewski in natural ability 
and amount of practice, orelse he does not 
want his results compared with the truth. 
Published adding-machine speeds some- 
times require from seven to eighteen keys 
thumped per second, and anyone who 
will punch a single chalk mark on his 
soft pantaloons at that rate will get a good 
idea of the special education and natural 
skill required to keep it up on the actual 
machine. 

If these performances were published 
as extreme cases no one could find any 
fault, but they are sent out as averages, 
and allow me to say that that is one way 
of lying. Such harsh language is dis- 
agreeable, to be sure, but it is necessary; 
for the public believes whatever it reads, 
and the manufacturer who will not show 
up the practice as a fraud, or out-lie all 
the other liars, must take a back seat. 

GEORGE B. GRANT. 

Lexington, Mass. 


Case-Hardening. 


Editor American Machinist: 


You asked in your December 12th 
issue for information about case-harden- 
ing in a small way. I send you descrip- 
tion of our arrangement. 
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Take any size of gas pipe and cut off 
the length you want, then square the 
ends and make two heads. These should 
be cast iron, for it won’t warp out of 
shape like wrought iron or steel, and 
should be 1 inch thick, with a groove cut 
in them % inch deep for pipe to go in. 
Fasten heads to pipe with four % inch 
pins riveted to outside of pipe and run- 
ning them through heads, with keys to 
hold on heads. In this groove put plum- 
bago or fire-clay, so as to make it tight. 
coke, take the 
pipe and stand it on end, and build a 


For a furnace to use 
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Fig. 2 


wall around it 6 inches from sides, and 


in this space put your coke. Don’t leave 


many air holes or you will get it too hot 
If wood is to be burned, and the pipe is 


8 inches diameter, 36 inches long, dig a 


hole 30 inches long, 18 inches wide, 6 


inches deep, and lay three bars of iron 
114 inches diameter across this space; 
lay on pipe and put in old grates or fire 
brick for sides, and build up a good fire 
all around it. The coals will soon fill up 
under it, and with a little attention you 
Keep the pipe a 


can do a good job 


bright cherry red. To handle pipe we 
use a pair of tongs like Fig. 1 
For the benefit of those who wish to 


start case-hardening, I will give them a 
Don't think because ma 
chinery steel is closer grain than iron 
that it will be best to case-harden, for it 
will not take the carbon in as deep as 
common wrought iron and will not be 
any better. When you open the pipe, 
pick each piece up separately and plunge 
it in cold water. We use a small tub and 
run in a 2-inch stream of water, so as to 
insure it cold. The danger of 
dumping the whole lot at once, is of leav- 
ing some of the compound in the bush- 
ings, or their being covered up and not 
cooling quick enough. If such a thing 
happens, they can be hardened by reheat- 
ing them in a forge and plunging them 
in cold water. 

In packing articles to case-harden they 
should be at least % inch apart, and pack 
the compound solid around them; and if 
the pipe should not be full, fill up with 


few pointers. 


being 


fire-clay if you wish to save compound 
We use hydro-carbonated bone blac! 


and heat ten hours, and the carbon pene- 


trates hammered iron 1-16-inch, which 
is far enough for us. 

EDWIN N. WEIST, 
M. & N. E. Shops, Manistee, Mich. 


R.R 


Usefulness of Bound Volumes. 


Editor American Machinist: 
The “American Machinist,” in its new 


form, is a very decided improvement in 
every way, more especially in its adapta- 
bility for the library 

I think it would be well to call the atten- 
inestimable 


half the 


tion of your readers to the 


value of bound volumes. Fully 


value of a technical journal like yours is 
lost by allowing the numbers to get scat- 


tered after being read, or, if kept, to ac- 


cumulate in some closet or attic in such 


a manner as to be periectly useless for 


ready reference 


The simplest and, in my opinion, the 


best way is to file each number, when 
read, in a binder, and then at the end of 
each year have them bound in uniform 
style, and by this means secure an acces- 
sible fund of invaluable information. That 
this is not more generally done seems 


strange, but, from personal observation, 
1 know that such is the case at least 
amongst mechani in this part of the 


ountry 


FP. THORNEL\ 
Dubuque, Ia 


Oil on Reamers and Taps. 


Machinist 
S.” has requested the experi- 


editor American 

As “H. E 
of mechanics on using oil for ream- 
I would say 
reaming cast iron I think the oil 


ence 


ing and tapping cast iron, 
that for 
reamer is a 


vorse than useless If the 


little dull, and oil is used, the reamer will 
not cut its full size in the hole, which will 
tend to still further dull the reamer 

But for think oil 


should be used, especially when tapping 


tapping cast iron | 
a thread of fine pitch, as the friction be- 
tween the threads of the tap and the work 
that a liable to 
break out in places unless oil is used. 


ea 


is such fine thread is 


Work on Planers. 
Editor American Machinist: 


To your article, “‘Some- 
\bout 
a little advice to your correspondent, “W. 
i 


plane I platen 


interesting 


thing Levers,” might be appended 


that he depend on stops in the 
and not on clamps, to hold 
Where the 


clamps do not need to be so tight. 


the work stops are used, 


I think your statement in November 
28th issue, relating to the fracture in 
malleable iron, will apply to the average 
malle ible casting, except very thin ones 

loline, Ill W. E. C 
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Commissions and Rake-offs—Consult- 
ing Engineers or Salesmen ; Which ? 


That the proiessional engineer does not 
occupy a very satisfactory position in his 
relationship to the client on the one hand, 
and the manufacturer of machinery on the 
other, is quite clearly indicated by the 
complaints that come to the surface from 
time to time. The principal cause of 
trouble seems to be that many of the so- 
called consulting engineers are more or 
less engaged in the business of selling 
goods on commission. Some of these are 
the regularly accredited representatives of 
manufacturers, and, as such, are certainly 
entitled to make a profit on every sale 
made; but the use by them of a title that 
would indicate that they are in the busi- 
ness of rendering professional services, 
would seem misleading, if not a direct act 
of deception. 


The fact that the local agents of manu- 
facturing concerns do use the terms “‘con- 
sulting engineer,” “mechanical engin- 
eer,” “electrical engineer,” etc., leads to 
confusion and doubt as to who are pro- 
fessional men and who are merely sales- 
men, engaged in furnishing advice and 
opinions for the purpose of furthering 
their special interests. It also leads to 
the very reprehensible practice of profes- 
sional engineers accepting bribes in the 
form of commissions on machinery and 
material purchased by them for their 
clients. 


That many consulting engineers actu- 
ally do accept such bribes, and even de- 
mand them when.not voluntarily offered, 
is painfully evident from the replies re- 
ceived from a series of inquiries sent to 
prominent manufacturers in different 
parts of the country. These manufactur- 
ers unite in condemning the practice, and 
a number of them characterize it as a 
species of blackmail to which circum- 
stances compel them to submit. A sur- 
prising feature of this condition of affairs 
is the names of those who demand com- 
missions when acting as consulting engin- 
eers, many of whom, from their standing, 
would not be suspected of such practices. 


Professional engineers who take com- 
missions doubtless excuse themselves on 
the ground that the consulting business 
is not sufficiently remunerative to supply 
a respectable living without being sup- 
plemented in this way. Perhaps this may 
be true in many .instances, but the fact is 
not a sufficient excuse for indulging in 
practices that are all but universally con- 
demned as dishonest. The nature of the 
relationship between the engineer and 
his client is one that calls for the best 
services that the former can render, and 
for which he should receive a compensa- 
tion commensurate with his ability and 
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standing. For him to accept a small fee, 
and then to make up the difference by 
dark-lantern methods, is not only dis- 
honest to those directly interested, but is 
an injury to his more honorable com- 
petitor, and tends to bring discredit upon 
the profession as a whole. 


That improper commissions increase 
the selling price of machinery is clearly 
indicated by the testimony of the builder 
of a high-grade engine, who says that it 
sometimes costs more for the necessary 
bribes than it doeS to build the engine. 
In some cases every one, from the con- 
sulting engineer down to the fireman and 
helper, has to be “seen,” or the engine 
does not have a fair chance. It does not 
require a very extended amount of reason- 
ing to see that these practices are an in- 
jury to the purchasers, the manufacturers 
and the workmen in the shops—in fact, 
an injury to everyone except those who 
are the immediate recipients of these 


perquisites. 


To what extent this form of boodling 
exists among engineers is somewhat un- 
certain, but that it does exist there is 
ample evidence. The remedy is easy to 
see, but difficult of application. Some- 
thing may be done by appeals to the 
honor of engineers; but much more may 
be accomplished by the manufacturers, if 
they will discourage all improper com- 
missions and refuse to permit their local 
representatives to pose before the public 
as “consulting engineers,’ “mechanical 
engineers,” or under any other title that 
might imply that they are something else 
than what they really are—salesmen. As 
manufacturers are among the principal 
sufferers by the payment of improper 
commissions, it would seem that self-in- 
terest would prompt them to do this them- 


selves and encourage it in others. 


Chemical Analysis of Iron and Steel, 


The belief is quite common, especially 
among those who have had little or no 
experience in the practical work of steel 
manufacture, that a thorough chemical 
analysis will indicate precisely the char- 
acter and quality of steel; yet those who 
are more familiar with such matters have 
long been aware that this is not at all the 
case, and it is a fact that two different 
brands of steel which will appear to be 
precisely identical, so far as the most 
rigid chemical analysis can show, will be 
totally different when put into service, 
and will give different results under physi- 
cal test. 


Nearly, if not quite, all the prominent 
steel makers of this country have made 
steel springs to the specifications of the 
Pennsylvania Railroad. These specifica- 
tions require that the steel shall show a 
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certain chemical analysis; and yet, it is 
a fact that one certain maker, who makes 
steel which conforms to the requirements 
precisely, so far as chemical test can de- 
termine, yet not more closely than the 
other makers conform to it, gets, in the 
open market, a considerably higher price 
for his springs than any other maker. 
And the railroad company in question 
has demonstrated to its satisfaction that 
it can afford to pay this higher price, be- 
cause the springs, notwithstanding that 
chemical analysis shows them to be pre- 
cisely identical with the others, give 
enough better results in service to more 
than justify the higher price. 


It is the same with fine irons. Take 
Swedish iron as an example. It is well 
known that this iron possesses certain 
qualities not possessed by any other 
known iron, and finer steel can be made 
of it than can be made of any other iron 
known; yet irons have been produced in 
the United States which, so far as the 
most exhaustive chemical tests can show, 
are precisely identical with this Swedish 
iron. 


In short, it seems to be clearly demon- 
strable that a chemical test will not tell 
us all we must know about such» matters. 
But recently the microscope has been ap- 
plied to this work; and it has been found 
that where chemical analysis fails to show 
the difference between two specimens of 
steel or iron, the microscope will show a 
very decided difference between them, and 
the difference thus shown seems to bear 
some relation, more or less exact, to the 
differences that are shown by the same 
specimens under physical test. 


Expert Tests vs. Everyday Practice. 

In another column, Mr. Geo. B. Grant 
calls attention to a difficulty which is con- 
stantly arising, not only in connection 
with type-setting calculating ma- 
chines, but with nearly all machines in 
which the amount of product per hour, 
or per day, is an important feature, and 


and 


has an important influence upon sales. In 
steam engines and boilers, we all know 
that the economy developed during an ex- 
pert test is usually by no means represen- 
tative of what the plant will do under or- 
dinary running conditions; but at the 
same time it is evident that when a manu- 
facturer is testing a machine to see what 
its capabilities are, there is only one way 
for him to do that, and that is to make 
the machine do all it is capable of doing. 
If he tests it under fair conditions and 
misrepresents nothing, then the results 
show what the machine is capable of do- 
ing, and a purchaser or user can approach 
more or less closely to this performance 
in accordance with the conditions under 
which he operates the machine. If the 
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attempt were made to restrict the condi- 
tions under which tests should be made, 
to make them conform more nearly to 
everyday operating practice, then we 
think still greater difficulties would arise, 
because nobody knows what ordinary, 
everyday practice is. It differs widely in 
different and different 
circumstances, and therefore we think it 
is proper for a manufacturer when testing 
his machine to make it do all it is capable 
of doing; but he should then distinctly 
state that this is a test designed to show 
the extreme capabilities of the machine 
under the most favorable conditions, and 
that everyday working conditions will not 
produce exactly the but 
only results approaching these in propor- 
tion as the conditions approach the con 
ditions of the test. 

Nobody expects a naval vessel to regu- 


localities, under 


same_ results, 


larly cruise at acceptance trial speed; but 
the trial shows what the vessel can do, 
and the proper allowances can be made 
by those whose business it is to judge of 
such things. The same principle must 
necessarily apply to other machines 


(is ONS me 
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SUWERS. 


Name and address of writer must 
accompany every question 

Questions must pertain to our spectal- 
ties and must be of general interest. 

We cannot undertake to answer gues- 
tions by mail, 





(12) C. H., Waverley, Ia., writes: 
Please give a method of dipping a cast 
steel bowl in a bath of tin and have it 
come out smooth and tinned all over. | 
have tried it, but in vain. A.—The entire 
surface to be tinned must be bright, clean 
metal, secured by grinding or otherwise. 
Dip the bowl first into a bath of muriatic 
acid in which there has been dissolved all 
the zinc that it will take. Then dip the 
bowl into the melted tin, allowing it to 
stay there until it is thoroughly heated. 
Drain or wipe off all loose drops of tin. 


(13) L. J. F., Ausable Forks, N. Y.,; 
writes: Iam using a National feed-water 
heater, which condenses the steam, giving 
me about a1-inch stream. I want to pump 
that water back to the boilers. Would it 
cause the boilers to foam, or would it be 
injurious in any way? A.—The water 
will be all right if the oil is extracted. 
-ass it through a horizontal box, say 2 feet 
square and to feet long, and filled with 
‘*excelsior.”” The excelsior must be re- 
newed occasionally. Hay or straw may 
be used instead, but the excelsior is to be 
preferred. 


(14) C. W. K., Brooklyn, writes: Will 
you kindly give me a formula for comput 
ing the horse-power of worms and worm 
wheels? I have found in most hand 
books, formulas for gears of other kinds, 
but not for those asked for. A.—To cover 
this subject would require several for 
mulas. The strength of the teeth of the 
worm wheel would obviously be about 
the same as for spur gears subjected to the 
same strain. Computations as to the 
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power realized in a given case, or as to 
the power required for a certain service, 
can only be roughly approximated on ac- 
count of the uncertain, but always great, 
friction loss. If our correspondent will 
submit a specific case, we may be able to 
show him how to treat it. 


(15) W. L., Pittston, Pa., writes: Re- 
ferring to the Hornsby-Akroyd oil en- 
gine, which you gave an account of on 
August Ist, 1895, | wish to ask to what 


pressure the air that is admitted in Fig. 
I is compressed to in Fig. 2, or if it is 
necessary to have higher than atmos- 
pheric pressure (all other conditions the 
same) to accomplish an explosion. A.— 
The indicator card, Fig. 4, given in con- 
nection with the other diagrams, shows 
that the free air with which the cylinder 
is filled is compressed by the return stroke 
of the piston to about 30 pounds (the scale 
of the card being 40) before the explosion 
occurs, and the heat generated by the 
compression, in addition to the heat al- 
ready in the retort, determines the time 
of the explosion; so it is not the increased 
pressure that directly causes the explo- 
sion, but the higher temperature accom- 
panying the higher pressure 


(16) N.J. A. W. writes: Please give us 
the horse-power of the following engines: 
1. Cylinder 5-inch diameter, 8-inch 
stroke, plain slide valve, cut-off at four- 
fifths of stroke, revolutions 240 per min- 
ute, boiler pressure 100 pounds. 2. Cylin- 
der 5-inch diameter, 8-inch stroke, double- 
ported balance slide valve, cut-off two- 
thirds of stroke, revolutions 240 per min- 
ute, boiler pressure 125 pounds. 3. Tan- 
dem compound engine; high pressure 
cylinder 5-inch diameter, 8-inch stroke; 
low-pressure cylinder 8-inch diameter, 
8-inch stroke, cut-off two-thirds of stroke, 
revolutions 240 per minute, boiler pres- 
sure pounds. Also give the propor- 
tionate consumption of water for each 
engine when running at its full capacity. 
A.—Effective hoOrse-power, 15.4; water 
consumption, 52.4 pounds per horse- 
power per hour 2. Effective horse- 
power, 18.8; water consumption, 43 pounds 
hour. 3. Effective 


125 


per horse power pe! 
horse-power, 25; water consumption, 32 
pounds per horse-power per hour. We 
know nothing of the actual engines which 
our correspondent may have had in view, 
and the results realized may vary quite 
widely from our figures, so 
nbining to modify the case 


many condi- 


tions col 


Glass for Bearings. 


Should something more be done 


than is being done, experimentally if not 
for bear- 


not 
practically, in the use of glass 
ings? Some experts speak highly of it 
for wood-working machinery. It is said 
to require less care than any other mate- 


rial; running with little oil and keeping 
cool. In methods of shaping and cutting 
glass, such advances have been made 
that it should be now a comparatively 
simple matter to adapt it to general use 
Glass sleeves could, of course, be easily 


furnished, perfectly true both inside and 
out; and there are numerous places where 
such sleeves, bushes, thimbles, or what- 
ever they might be called, could probably 
great satisfaction. 


better adapted 


be employed with 
Glass would probably be 


to high speeds than to heavy loads 
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Thin emery wheels, for cutting slots, etc.. a spe- 
cialty. The TaniteCo.. ee Pa.; 161 Wash- 
ington street, New York ; 139 East Pearl street, 
Cincinnati, O, 

, Three vi aluable books by Prof. N. Hawkins— 

Cale ulations,’ * $2.50; * Instructions for the Boiler 
Mg $2.50; * Aids to Engineers’ Examinations,” 
$2. Sold on ME mts Write for terms «nd 
catalog. Theo. Audel & Co., 91 Liberty St., N. Y. 





Some Recent Inventions in Metal- 
Working Tools ani Machinery. 


For those to am the making of 
formed milling cutters means a tedious 
process of turning, milling, relieving, tem- 
pering and grinding, the following patent, 
recently issued to Mr. C. C. Tyler, of 
Hartford, Conn., will contain interest. 

Figs. 8, 9 and 10 are respectively a plan 
view, and sections on b—b and c—c of the 
plan, showing a machine for swaging or 
striking up the teeth on forged cutter- 
blanks, the device being an improvement 
on a similar invention of Mr. Tyler. 

The blank, besides its usual axial bore, 
is formed with concentric circles of de- 
pressions on each side, as shown at 10’ 
(Fig. 10), to enable it to be more firmly 
gripped during the swaging stroke of the 
forming tool T. 

As best seen in Fig. 1, power applied at 
P is transmitted through shaft J, pinion 
63, gears 63’, 64 and 65, to the shafts J! and 
J?, journaled at right angles in the main 
frame. On J? is the toggle M for actuat- 
ing the forming tool, and on J! the toggle 
O for imparting an additional grip to the 
blank-holder at the instant of forming the 
tooth. 

Refefring to Figs. 8 and 9, the blank is 
inserted between and held by the revoluble 
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clamps 2 and 3 in the following manner: 
12 is a block capable of slight longitudinal 
movement in the bearing 13, but at the 
same time attached, by a screw and slot, 
to the hinged cover of said bearing, so as 
to be swung out of alignment with 3 to 
allow the retraction of the latter and the 
insertion of the blank. A clamping-rod, 
7, driven by a hand-wheel 8, screws into 
the inner end of 3, and forms a permanent 
clamp for the blank during the indexing. 
Projections on 2 and 3 for engaging the 
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depressions 10’ of the blank are somewhat 
imperfectly shown in Fig. 9. After the 
blank is thus clamped, the block 12 is 
swung into place to receive and transmit 
the additional clamping pressure of the 
toggle O. The guides for the head E of 
this toggle, as well as the manner of driv- 
ing and adjusting it, are clearly illustrated 
in Fig. 9. 

As shown by Fig. 10, the toggle M and 
the head-block T! are similarly actuated, 
adjusted and guided. The tool T is capa- 
ble of both vertical and lateral adjustment 
on the head T!. The slide 40’ is moved 
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ORES | Fig. 10. 
laterally by a connected rack (not shown), 
which meshes with a pinion on the lower 
end of the shaft 44. Hand-wheel 45 (Fig. 
8) vertically adjusts 40” on 40’, both, of 
course, being locked after such adjust- 
ment. 

In addition to actuating toggle M, the 
shaft J? carries cams 18 and 38, for index- 
ing the blank and locking it after such in- 
dexing, as well as an eccentric, W, for 


operating a brake at the completion of 
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each cutter, and after the disengagement 
of the driving clutches to be presently 
described. 

The indexing mechanism is partially 
illustrated at the left of Fig. 10. At the 
right-hand end of the rod 25 is a friction 
roller engaged and driven by the cam 18, 
while directly behind 25, and hidden 
thereby in this figure, is a similar rod ac- 
tuated by the cam 38, which slightly pre- 
cedes 18 in position on J?. Between the 
collar 20’ and the fixed arm 26 is the 
spring 20 for returning the rod 25 to its 
normal position after the indexing of a 
tooth is accomplished. The rod for ac- 
tuating the locking mechanism carries a 
similar return spring. Through the arm 
28 is driven the rod 29, carrying on its 
inner, concealed end a rack which engages 
the pinion 21. On the same shaft 23, and 
engaging with the gear 14 on the blank- 
carrying mandrel, is a pinion 22, separ- 
ated from 21 by an ordinary toothed 
clutch, held in engagement by a helical 
spring surrounding the shaft 23. Pinion 
21 being loose on 23 and 22 keyed thereto, 
it will be seen that the movement of the 
rods 25 and 29 in one direction, e. g., to the 
left, will, by means of the rack and pinions 
21 and 22, effect the indexing; while when 
the spring 20 returns these rods, the clutch 
between 21 and 22 may be so pitched as to 
slip and prevent the rotation of pinion 22. 
The lock nuts R! on the rod 29 are so ad- 
justed as to contact with 26 and permit 
only a limited return of these rods, thus 
regulating the travel of the rack and the 
rotation of the indexing mechanism. 

The locking mechanism consists of a 
toothed disk 30 and a spring-pressed pin 
31, which is retracted by the cam 38 anda 
cam-surfaced rod, before mentioned, di- 
rectly behind 25. 

Upon the completion of a cutter, a stop 
o” (Fig. 8) on the disk 30 contacts with 
a toe on the rod 8&1 and through the parts 
85, 83, 86, 82 and 84 actuates vertically 
movable wedges, which unclutch both the 
gear 65 and the pulley P from their re- 
spective shafts, stopping the machine. 
Treadle rods, seen imperfectly near U and 
U!, permit the independent unclutching of 
either or both shafts, as necessity may re- 
quire. 

The face of the forming tool being cor- 
rectly shaped and its upper edge set so as 
to strike the blank C! radially, each tooth 
will be correctly shaped and relieved with- 
out deforming the one just previously 
swaged. 

Fig. 11 illustrates in isometric and Fig. 
12 in vertical section on line 2—2 of Fig. 
II, an appliance for centering and drilling 
studs, short shafts, etc., exactly diametri- 
cally and at right angles to their axes, 
and which is adapted to be used on the 
work-table of an ordinary drill press, in 
place of the V’s commonly employed for 
that purpose. 

Jigs for special jobs of all descriptions 
are common enough, but few are capable 
of the variety of uses of this device, which 
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is the invention of Mr. F. C. Thielscher, of 
Boston, Mass. 

The frame A, properly supported, is 
provided with an inverted V slot, in which 
the work is held by the clamp C and 
screws d, the clamp, when reversed, being 
capable of holding work of smaller sizes. 
D is the drill-guide and centerer, each 
hole having a diametrical mark, as m, 












Wy 
WS 
we 
SY 

i) 


j 


WN 


LA 


4 





a 
Wh 
WY 

%S 


Wi 





which may be made to register with an 
index mark k on the frame, directly above 
the vertex of the work holding V. 
stud fixed to the frame and carrying an 
adjustable guide p, which lies in a groove 
12 at the vertex of the clamping V. This 
attachment permits the setting of shoul- 
dered studs and the like and enables them 
to be drilled at any predetermined point 
of their length, rapidly and with precision. 


Gisa 


Bids on Pumping Engines. 


Bids were opened on the roth at the 
office of the District Commissions, Wash- 
ington, for building an 8,000,000-gallon 
pumping engine in the new “U” street 
pumping station. The following is the 
list of the bidders: 

George F. Blake Manufacturing Com- 
pany, Philadelphia, Pa.; $58,150. Time 
to complete, eight months. 

Nordberg Manufacturing Company, 
Milwaukee, Wis.; $34,805, according to 
specifications, also $43,310 for an engine 
of slightly different pattern. 

Edward P. Allis Company, Milwaukee, 
Wis.; $35,000. To be 
September roth, 1806. 

Arthur J. Loretz, New York, N. Y.; 
$34,000. 

Goshen High-Duty Pumping-Engine 
Company, New York, N. Y.; $29,000 for 
horizontal triple-expansion, and 
fiy-wheel. 


completed by 


crank 
The specifications call for a 
vertical engine. They also sent bids for 
engines of slightly varying patterns, for 
$30,990, on or before 300 days, and $32- 


740. 


AMERICAN MACHINIST 


Worthington; $25,990 for 


triple-expansion high-duty engine. 


Henry R 


Holly Manufacturing Company, Lock 
m. &.3 


test in 150 days. 


port, $290,620. To be ready for 


Snow Steam Pump Works, Buffalo, 
Mm. 2% $33,290. To be completed in 300 
days. 

Pennsylvania Iron Works, Philadel 


phia, Pa.; $32,500. To be ready for test 
in 240 days. 

Barr 
Pa.; $29,500 for prescribed pattern; also 


Pumping Engine, Philadelphia, 


for different styles of tubes—$30,000 for 


one, $30,750 for a second, and $31,000 


third. Either 
within 180 days 


for a one to be ready 


A number of engineers in Chicago have 


issued an invitation to other engineers 
and representatives of allied interests, to 
form a club in Chicago somewhat upon 
the lines of the Engineer's Club in New 
York. It is call the 
club the “Technical Club”; and to judge 
the the 


who interest in its 


designed to new 


from character and standing of 


men have taken an 


formation, it seems likely that the club 
will be successfully organized and will 
become one of the features of Chicago, 
especially interesting to the members ot 
the engineering fraternity. The commit 
tee of organization consists of the follow 
ing gentlemen: Chas. E. Billin, H. F. J 


Porter, A. Sorge, Jr., and B. M. Gardner 





COMMERCIAL REVIEW. 


New York, 
The outlook, taken all in all, is hopeful 
the 
transacted in 


Fripay EVENING, JAN. 10 


in the extreme. From amount ol 


actual business various 
classes of machinery, in the New York 
district, at the end of last week, one is at 
first tempted to say that the hopes enter 
tained previous to the holidays have failed 
Many sellers of machine 
feel that the public 
still 


international 


of realization. 
tools, engines, etc 


financial situation, and remaining 


uncertainty in regard to 
complications, are injuring trade; and it 
is doubtless true that many orders which 
were held over until after the holidays are 
still unplaced, because of the general lack 
of confidence. Although inventory time 
may hardly be considered over until the 
last of the month, buying should, it seems, 
already be more extensive in the market, 
were it untrammeled by the influences 
aforesaid 

But, on the other hand, the volume ol 
business in view is large, and it may be 
predicted that the unfavorable conditions 
of trade are superficial, probably transi 
tory, and by no means universal, even at 
the present time. While portions of the 
exposed surface of the market stream are 
retarded by opposing winds, thecurrent in 
the depths below is following on as stead- 
In other words, while hand 


Irom a 


ily as ever. 


to-mouth trade may be suffering 


slight check, the stronger concerns art 


affected; and some manufactur- 
that their 


suffer in the 


but litfle 


business does not 


When the 


over, the 


ers claim 


least. contrary 


gales have blown stream will 


endeavor to make up for lost time 
Machinery and Supplies. 


Some firms find trading in machine 


tools, in this vicinity, a little slack. There 


are, however, many inquiries; and cet 


tain houses claim that their early business 


of the year is unaffected by public difficul 


ties Among them may be cited the 
New York agency of the Niles Tool 
Works, which handles machinery of othe 


makes as well It reports more activity 


during the first week of January than 


for any corresponding period for the five 


years it has been doing business. It is 


now negotiating with regard to a number 
of new installations The situation in 
the West—Chicago being taken as a cen 


ter is better than in the New York dis 


trict From another New York house, 
which is one of the largest in the business, 
comes the information that there was 
never before so much prospective trade 
i? heavy machine-tools 


The effects of the boom in machines for 


bicycle manufacture remain to such an 


extent, that this is still the leading phase 


iarket Doubtless, many con 


of the tool n 


cerns could report an experience similar 


if not in degree, to that of the 
Machine 


has enjoyed 


in kind, 


Cleveland Screw Company, 


which such a demand for 


bicycle manufacturing tools and balls for 


bicycle bearings, that, for some months 


past, its works have been running 23 hours 
a day, using two gangs of men. The com 
the automat 


pany has sold all screw ma 


chines it could make, and could probably 


have disposed of more were it possible to 


fill orders within a reasonable time It 
has been obliged to refuse foreign trade, 
and is now almost fully provided with 
orders for machines to be used in the busi 


ness of 1897 
of machinery are about station 
that they 


Prices 
ary; but manufacturers claim 
are paying no less for material and wages 
than hitherto, and that there is a scarcity 
of skilled labor, Owing, more or less, to 
the activity in bicycle work; so it seems 
that prices would be sustained, if not ad 
vanced. 

Wood-working machinery has been 
very dull in this section, but is now im 
proving, more in respect to inquiry than 
actual sales, though the latter are some 
what greater than they were. The Ber 
lin Machine Works tell us that they have 
hardly, ] 


much prospective business in this se 


never even in ’90 and ’gI iad so 
tion 
as has been coming to light since about the 


27th of December. This potential trade 
is quadruple that of a year ago; but it 


Is yet rather too early for it to become 


kinetic In the West and South, how- 
ever, the actual business has been very 
flattering Trade in the New England 
States, we may ld, continues good 








98-24 


As to the situation in leather belting, 
the Page Belting Company says: “There 
will demand until late in 
January, because mills take inventory this 
the 1st of Feb- 
Prospects seem very good, and 


not be much 


month, and start in at 
ruary. 
there 
which lead one to say that, laying aside 


are indications of improvement 
the bond issue, there will be a demand for 
belting 20 per cent. greater than a year 
rr . . - - - 7 

This we infer from the fact that 


ago. 


our December business—which, in gen 
eral, is indicative of that of January and 
last 


December, 


February—showed for month, as 
compared with 1894, an in 
the The 
trade to which we have reference is that 
of the Middle States, Maryland and Vir- 


Hides and Leather are now about 


crease in proportion stated. 


ginia 
normal in price, and the prices of their 
products have therefore returned nearly 
te the low figure prevailing in April, be- 
fore the rise of leather.” 
Engines, Boilers and Pumps. 

These lines of machinery share, to some 
extent, in the general lack of confidence. 
Sellers of engines receive inquiries; but 
they find that some of the fish which have 
been nibbling at their bait, do not take 
the hook so soon as expected. Mr. Wood, 
of the Ball & Wood firm, says that the 
weak feeling does not reach them, and 
predicts more confidence, more building 
and more business. This may be the case 
with other concerns, which rest upon a 
un- 
shaken by the minor jars of trade. A 


sufficiently solid foundation to be 
house dealing in small engines finds that 
the Cuban export business is beginning 
to open up, and that that with Central 
Joth engines 
In pumps, 


America is fairly good. 
and boilers rule firm in price. 
the feeling of uncertainty so far prevails 
as to diminish the number of those who 
buy from other causes than sheer neces- 
sity. Some manufacturers are inclined to 
crowd prices upward. 
Motors and Dynamos. 

In these lines, orders are coming in 
fairly well; though sellers admit that the 
financial situation probably exercises 
some effect in preventing the closing up 
of contracts. The Crocker Wheeler Com- 
puny is tolerably busy, hopeful, and an- 
ticipates the early closing of certain or- 
ders now under negotiation, but considers 
it too early to judge of the year’s trade. 
Prices rule stationary. 

Iron and Other Metals. 

More inquiry has developed in the pig 
iron market, and, in some quarters of it 
at least, more actual business. Some 
fairly good orders have been placed, and 
sundry large buyers are feeling the mar- 
ket. From the knowledge of one broker, 
business in prospect to the amount of 
But the out- 
look is very much clouded, and prices 
Alabama 
producers have come out boldly with the 


40,000 tons was reported. 


have perceptibly weakened. 


notice of a reduction to a basis of $9, at 


Birmingham, for No. 1 foundry, the 
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freight to New York being $3.75. North- 
ern irons, also, have been cut. It may 
be consolatory to remark that the ex- 
tremely low prices at which small quan- 
tities of Bessemer pig have sold in the 
Pittsburgh market, were apparently the 
result of bearish manipulation; and that 
parties who were said to be selling at 
asked 


were 


marked concessions, when 
the 


found to have none they cared to dispose 


such 
for more iron at same rates, 
ot. 

In the metal market there are some 
signs of reawakening. Tin, during last 
week, advanced about 35 cents per pound, 
owing principally to English speculation. 
There is an improvement in demand, but 
not all that might be desired. 

Copper has been depressed and unset- 
tled. 
and it is believed that consumption this 
year will be heavy; but extensive produc- 
tion is also anticipated. 

Lead is quoted down to a figure which 


There has been some export trade, 


is expected to produce heavy laying in of 
The quantity 
Europe last year is estimated at 20,000 


stocks. imported from 
tons. 

During the week spelter has displayed 
some activity; but no very extensive busi- 
ness has taken place. 

QUOTATIONS. 


New York, Monday Evening, January 13th 


Iron— American pig, tidewater delivery : 
No. 1 foundry, Northern............ $13 00@ $13 50 
No. 2 foundry, Northern. . 12 00 @ 12 50 
No. 2 plain, Northern.... ...... .. 1125@ 11 7% 
Gray forge, Northern..... —_ 11 75 @ 12 00 
No. 1 foundry, Southern ....... ... 12 7 @ 13 00 
No. 2 foundry, Southern............. 12 25 @ 12 50 
No. 3 foundry, Southern...... 11 75 @ 12 00 
No. 1 soft, Southern.....00.... 12 25 @ 12 50 
WOO, BOCES, BOMGMGTM onc. cvccccccescs 11 75 @ 12 00 
Foundry forge. Southern............ 11 50 @ 11 75 


Bar Iron—Mill price. on dock : common, $1.25 @ 
1.35; refined, $1.35 @ 1.50 

Scrap Iron—No. 1 yard wrought, f. 0. b., $12.50 

Tool Steel—Ordinary sizes, standard quality, 554 
@ 7c.; extra grades, 11 @ 12c.; special grades, 16c. 
and upward 

Machinery Steel — About $1.55 in carloads, mill 
price. Special brands upward. 

Cold Rolled Steel Shafting—Base, 2c. in car- 
loads ; 234c. in smaller quantities; 3c. trom store. 

Copper—Lake Superior ingot, 10c.; electrolytic, 
94 @ 934c., sometimes shaded ; casting copper, 914 
@ 9c. for ordinary stock. 

Pig Tin—Early deliveries, $13.20 wholesale, 

Pig Lead—In carloads, 3c. 

Spelter—Western brands, $4.02 @ $4.05 whole- 
sale, New York delivery. 

Antimony—In wholesale lots, Cookson’s, 734 @ 
8e.; Hallett’s, 6% @ 7e.; Japanese, 634 @ 67¢c 

Lard Oil-—-Prime city, present make, 51 @ 53c. 


NEW CATALOGS. 


There are three sizes of Standard Catalogs, 9 X12’, 
6" X 9" and 414" X 6". We recommend the 6" X 9° 
size for machine ry catalogs. 
or smaller, one or the other standard sizes should be 
adopte ad if possible A 


#2 





When they must be larger 


The Coneord Axle Co., Penacook, N. H., send us 
a catalog illustrating and describing their various 
styles of axles for vehicles, also springs of various 
forms, wheel hubs, ete. The catalog is 544 x 74 
inches, and is mailed to those interested on appli- 
eation 

The Athol Machine Co., Athol, Mass., send us 
their new 1896 catalog, which describes and illus- 
trates machines and tools for various purposes, 
among which are, for machinists’ use, vises, try- 
depth and a variety of 
measuring and gaging tools. It will be found in- 
teresting to mechanics, and is sent to any address 
on application. It is 6 x 9y inches, 


squares, bevels, 


rages 
gages, 
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The Lebanon, Pa., 


has been formed by J. 


West End Rolling Mill Co., 
Henry Miller and J. R 
Evans, with a capital of $100,000 


The Utica (N. Y.) Drop Forge & Tool Co. has 
been formed with a capital of $30,000. Incorpora- 
tors, Wm. M. White and Jno. Campbell 

The Alexander Nut Lock Mfg. Co., of New York, 
is incorporated. Capital, $200,000. Those inter- 
ested are M. H. Alexander, Jno. W. Johnston and 
Rk. R. Brown. 

At Trenton, N. J.. the Walker Mfg. Co., of Cleve- 
land, O., has been incorporated by John Ludwig, 
Charles King and Martin W. Dixon, of Jersey City, 
with a capital of $2,500,000, for the manufacture of 
electric generators and motors, and other electrical 
apparatus. 

The New York office of the Pittsburgh Reduction 
Co. has been removed from No. 4 Havemeyer Build- 
ing. corner of Church and Dey streets, to Rooms 
10 and 11 Havemeyer Building, which are nearer 
Cortlandt street, and give additional room that 
was required for the stock carried. 

As foreshadowed in a previous account, the 
machinery stores of the J. A. Fay & Egan Co. and 
Lodge & Davis Machine Tool Co., in Chicago. are to 
be consolidated and operated together by the new 
Davis & Egan Machine Tool Co. The works of 
the last-named company are being operated over 
time and additional men will shortly be employed 
It is the intention to increase the capacity of the 
plant. 

Mr. James E. Woodbridge, for many years at the 
head of the Small Tool Department of the Pratt & 
Whitney Company, of Hartford, Conn., has re- 
cently acquired an interest in, and become identi- 
fied with the Brady Manufacturing Co., of York 
and Washington streets, Brooklyn, N. Y., as its 
president. It is now the intention of the Brady 
Manufacturing Co. to take up the manufacture of 
a full line of Small Tools of every description, in 
addition to their regular business of Special Auto- 
matic and Labor-Saving Machinery, Special Tools 
and Fixtures. 

The Davis & Egan Machine Tool Co. (formerly 
the Lodge & Davis Machine Tool Co.) report a 
rapidly growing export trade in tools. They are 
making shipments nearly every week to England, 
have just completed a large order and shipped to 
Mexico, and will in a few days ship one of their 
large machines to one of the leading machine shops 
in Vienna. They have just received an inquiry 
from a large concern in Buenos Ayres, South 
America, for a number of their large machines. 
They also report that the Bicycle business still con- 
tinues active, and they have closed several good 
contracts for their tools during the last week. 


Darling, Brown & Sharpe, Providence, R. 1., 
write us: ‘Our sales for 1895 exceeded the antic- 
ipations we expressed in writing you a year ago. 
They not only recovered the loss during the dull- 
ness of 1894. but were greater than the sales of 
1893. The prices of a number of our tools were re- 
duced, the most notable changes being in the re- 
vision of the price list of rules. This list had been 
unchanged for over thirty years, and we felt that 
a revision was required, owing to variations in the 
cost of manufacture and the fact that almost all 
articles within the past few years were reduced in 
list as well as in net prices. Our chief success 
during the year has been the manufacture of a full 
line of tempered scales, which we are now com- 
mencing to place upon the market. For a long 
time we have desired to do this, but we found that 
all the processes and machines made for this work 
produced results which were not up to our require- 
ments, and we accordingly were compelled to de- 
vise methods and machines for this purpose. These 
have proved satisfactory, and we think it of con- 
siderable ifmportance to machinists that they can 
now obtain tempered rules which are as accurate 
as our standard rules.’ 
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* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's {nawers ad 
dreased to our care will he forwarded. 
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TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


green, dry, 
MacHu 


first-class moulder 
oras foreman. Box 7, 


Situation by 
sand or loam, 


on 


AM. 


mch. designer; tech 
Box 12, Am. Macu 


Sit. wanted, hyd. and spec 
educa.: can take charge room 

Superintendent wanted in a wnachine screw shop 
doing considerable bicycle work ; only first-class 
men need apply. “ Cleveland,’’ Am. MACHINIST. 


Wanted 
lathe and 
Davis Machine 


Fifty first-class machinists, vise-hands, 
planer hands. Apply to the Lodge & 
Tool Co., Cincinnati, O 


Wanted Foreman for brass foundry: must un 
derstand the business; no experimenter need ap- 
ply. Address Ecaroh, AMERICAN MACHINIST. 


tool man as the con 
A good 


Wanted—-A good machine 
tractor for the output of entire plant. 


opening for the right man jox 15, Am. Macu. 
4 middle-aged man well qualified to design 
stamping presses and tools, bicycle tools, ete 


wants a position. Box 10, AMERICAN MACHINIST 


_ Comp. draftsman wants pos., exp’d in H. 8S. eng., 
four valve eng.. water tube boilers, etc.: some ex- 


perience in designing. Box 13, AMER. MACHINIST 


6 yrs. exp. in this 
r’y work, heavy 
AMER. MACHINIST. 


grad., Swede, 
steam eng., st 
3OX 14, 


Mech. d’ft»man, 
country. wts. pos., 
mach.; terms moderate, 


maker desires a change; 5 yrs 
concern build. hvy. meh.; has 
age 39. Box 11, Am. MAcHINIsT, 


Foreman pattern 
exp. as {man large 
economic methods; 


Tools and dies, up to-date, 35, American; screw 
machine tools, milling cutters, etc., experienced 
in hardening, wants position as head tool-maker 
Box 9, AMERICAN MACHINIST 


Wanted—A first-class draftsman by one of the 
largest shops; prefer a man who has had experi- 
ence on Corliss engine work and heavy machinery. 
Address Box 162, AMERICAN MACHINIST. 


A mechanical engineer, successful designer and 
first-class draftsman now open for engagement: 
20 years’ Varied experience: specialty. high-grade 
engines. Address Box 263, Ridgway, Pa 


Position as foreman or supt., by a thorough me- 
chanic, 40 years old; in charge of men the past 12 
years; much e xperience in piece work practice and 
estimates. Wilson, AMERICAN MACHINIST 


be well up 
getting out 


Foreman boilermaker wanted, must 
on marine and stationary boilers and 


work to best advantage, highest wages to right 
man. Address Box 191, AMERICAN MACHINIST 


Wanted —Superintendent of machine shop em 
ploying 75 to 100 hands, must have executive abil 
ity and push; state exp. and salary exptd ” 
Room 501, Johnston Building, Cincinnati, Ohio 


Wanted—Capable foreman for press room where 
sheet met»! goods are formed and drawn from soft 
steel; must have experience on D. A. and drawing 
presses and making tools for special press work 
tox $17, Worcester, Mass. 

Mechanical engineer, American, age 29, tech 
grad., experienced constructor on ice mach’ y, Cor 
liss, steam and gas engines. wants position as en 
gineer or constructor ; lass references as 
to ability and character Am Macu 





Position wanted, good draftsman and designer, 
shop exp., experience in charge of millwright crew 
of large paper mill; especial exp. in power-trans 
mitting mach’y, water-wheel work, mill building 
and erecting machinery. Address M., Am. Macu. 


Wanted—Foreman for assembling department : 
me who has had large experience on bicycles, both 
at assembling and machine work ; must be compe 
tent to handle men and a “ hustler.”’ Address with 
full p: — ularsin regard to exper - nce, wages, &c 
George N. Pierce & Co., Buffalo, 

An experienced molder, who has had ten years’ 
experience in mining machinery, rs 
foreman, is thoroughly posted on chilled iron work, 
at liberty after March 1, 1896, would like 
respond with responsible firm who need 
Address Molder, this office 


seven yea as 
to cor- 
such a 


man. 
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MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 


35 cents per line, eachinsertion. ¢ opy should be sent to 


reach us not later than Saturday morning for the ensu- 


ing week's issue, Answers addressed to our care will 


he JSoru arded 


Cheap 2d hd lathes & planers. S.M. York,Clev'd, ¢ 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis 

Best and cheapest Bolt Header made by C. H 
Baush & Sons, Holyoke, Mass 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich 


will buy 
Am. Macu 


Wanted— Design 
manufacture 


for a gas engine; 
under royalty. “* S. k.,”’ 


Light and fine mach’y to order 


] > models and ele¢ 
trical work specialty. E. O ' 


Chase, New: irk, N 


For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O 


Wanted—Second hand shaper, 15’ stroke pre 
ferred ; second-hand lathe. 12’ to 14” swing, 6’ bed 
Ann Arbor Mfg. Co., Ann Arbor, Mich 


modern machine 
water tube 
MACHINIST 


Wanted—Concern controlling 
shop and foundry to build sectional 
boilers. Address ** Boiler,’ care Am 


Machines 
foot lathes, 
An assortment 
and exchange 
Conn. 


engine lathes, 
presses, etc 
We buy, sell 
New Haven, 


at low price. Small 
drills, saws, printing 
of first-class tools 
Wallace H. Mansfield, 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 


age ae Write for circular to Geo, Kichards, M. | 

M. Mechanical and Consulting Engineer, No. 5 

at nce Pountney Hill, London, England. 
Wanted—An Idea. Who can think of some sim 


Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 


ple thing to patent ? 





Buyers’ Finding List. 
« 


Balls, Steel. 


Cleveland Machine Screw Co., Cleveland, O 


Belt Dressing. 


Dixon Crucible Co., Joseph, Jersey City, N. J 
Bicycles. 

Fenton Metallic Mfg. Co., Jamestown, N. \ 
Bicycle Supplies. 

Haines Co., Wm *hiladelphia, Pa 
Blowers. 

American Gas Furnace Co., New York. 

Buffalo Forge Co., Buffalo, N. Y 

Cooke & Co., New York 

Roots, P. H. & F. M., Connersville, Ind 

Sturtevant Co., B. F., Boston, Mass 
Boilers, Steam. 

Orr & Sembower, Inc., Reading, Pa 

Sterling Co., The, Chicago, Ill 

Watts-Campbell Co., Newark, N. J 

Weston Engine Co., Painted Post, N. \ 
Bolt Cuatters. 

Acme Machinery Co., Cleveland, O 

McCabe J]. J. New York 

National Machinery Co., Tiffin, O 

Pratt & Whitney Co., Hartford, Conn 

Sellers & Co. Inc.,. Wm., Philadelphia, 

Strelinger & Co, Chas. A., Detroit, Mi 

Wells Bre «& ggg vetoes B+ gy seen 

Wiley & Ri issell Mfg. Ce Greenfield, Mass 
Books, Technical. 

Baird & Co., Henry Carey, Philadelphia, Pa 

Grant, Geo, B., Lexington, Mass 

Open Court Publishing Co.. Chicago, Ill 

Strelinger & Co., Chas. A., Detroit, Mich 

Wiley & Sons, John, New York. 
Brazing Wire. 

Haines Co., Wm, J., Philadelphia, Pa 
Calipers. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Standard Tool Co.. Athol, Mass 

Starrett, L Athol, Mass 

Strelinger & Co., Chas. A., Detroit, Mich 






Wilkinson & Co., A. J., Boston, Mass 


Castings, Iron. 








Builders Iron | ry, Prov lence, R l 
Burr & Houston Brooklyn, N.Y 
Leland & Faulconer Mf o, Detroit, M 
Shriver & Co., T., New York 
Castings, Steel. 
Johnson Cx rhe, Johnstown, Pa 
Chucks, Drill. 
Almond, T. R.. Brooklyn, NY 
Cushman Chuck Co., Hartford, Cent 
Hoggson & Pettis Mfg. Co.. New Haven. Conn 
Morse Twist Drill & Machine Co, Ne w Bed 
1, Mass 
Pratt Chuck Co., Clayville, N. Y 
Skinner Chuck Co., New Britain, Conn 
‘rump Bros. Machine Co., Wilmington, D« 
Wiley & Russell Mfg. Co., Greentiel i, Mass 
Whiton Machine Co... D. E., New Lond 
Conn 
Chucks, Lathe. 
Cushman Chuck C« Hartford, Conn 
Hoggson & Pettis Mfg. Co., New Haven 
Conn 
Horton & Son Co., E., Windsor Locks, Cont 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Pratt Chuck Co., Clayville, N. Y 
Skinner Chuck Co., New Britain, Conn 
Whiton Machine Co., D. E., New London 
Conn 
Clutches, Friction. 
Brown, A. & F.. New York 
Evans Friction Cone Co., Boston, Mass 
Condensers. 
Conover Mfg. Co... New York 
Worthington, Henry R., Brooklyn, N. ¥ 
Cranes. 
Harrington, Son & Co., E., Philadelphia, Pa 
Sellers & Co., Inc., Wm., Phila lelphia, Pa 
Speidel & Roeper, Reading, Pa 
Cutting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Hurlbut-Rogers Machine Co., So, Sudbury, 
Mass 


Die-, Screw Cutting. 








Acme Machinery Co., Cleveland, O 

tJesly & Co., Chas. H., Chicago, II 

Carpenter, J. M., Pawtucket, R. 1 

Jones & Lamson Machine Co., Springfield, \ 

Montgomery & Co., New York 

Pratt & Whitney »., Hartford, Conn 

Strelinger & Co., Chas , Detroit, Mich 

Tavlor-Rice Engineering Co., Glouceste! 
City, N. J 

Wiley & Russell Mfg. Co., Greenfield, Mass 


Drawing Instruments, Etc. 








Alteneder & Sons, T., Philadel; Pa 
Keuffell & Esser Co., New York 
Drilling Machines. 
Aurora Tool Works, Aurora, Ind 
farnes Co... W. F. & John, Rockford, Ill 
faush & Sons, C. H motye ke, Mass 
Bickford Drill & Tool Co., Cincinnati, O 
Blaisdell & Co.. P., We reestet Mass 
Dallett & Co., Thos. H., Philadelphia, Pa 
Davis, W. P., Rochester, N.Y 
Dawson & Goodwin, Chicago, Il 
Dietz, Schumacher & Co., Cincinnati, © 
Drilling Vise Co , The, Chi o, Til 
Dwight Slate Machine Co , Hartford, Conn 
Fitchburg Machine Works, Fitchburg, Mass 
Fox Machine Co., Grand Rapids, Mich 
Garvin Machine Co... New York 
Harrington, Son & Co., E., Philadelphia, Pa 
) & Davis Machine Tool Co., Cincin 
nati, O 
McCabe, J. ].. New York 
Montgomery & Co., New York 
New Haven Mfg. Co., New Haven, Conn 
Newton Machine Tool Works, Philadel] 
Pa 
Niles Tool Work Bama itt 0 
Niles Tool Works ( Sag * 
Pratt & Whitney Co., Hartford, Conn 
Quint, A. D., Hart ord, Conn 
Sellers & Co., In We m, Philadel hia, Pa 
Stover Nove Ity W orks, Freeport, Ill 
Strelinger & Co., Chas, A., Detroit, Mich 
rimolat, J. G., New York 
Warner & Swasey. Cleveland, O 
Wilkinson & Co., A. J], Boston, Mass 
Wiley & Russell Mfg. Co., Greenfield, Ma 
Drills, Twist. 
Besly & Co., Chas. H., Chicago, Ill 
Cleveland Twist Drill Co., Cleveland, O 
Montgomery & Co., New York ; 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Drop Forgings. 
Billings & Spencer Co., Hartford, Conn 
Wyman & Gordon, Worcester, Mas 
Dynamos. 
Roth Bros. & Co.. Chicago, Ill 
Elevators. 
Albro-Clem Elevator ( Philadelphia, Pa 
Cor nucd On pa 


n, 





26 


BUYERS’ FINDING LIST—Continued. 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il] 
Montgome ry & Co., New York. 
Norton Emery Wheel Co., Worcester. Mass. 
Strelinger & Co., Chas. A’, Detroit, Mich 
Sterling Emery Wheel Co., Tiffin, O 


Engines, Gas and Gasoline. 


Backus Water Motor Co., Newark, N. 
Otto Gas Engine Works, Philadelphia, "Pa 


Engines, Steam. 
Ames Iron Works, Oswego, N Y 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa 
Ide & Son, A. L, Springfield, [1 
Keystone Engine and Machine Works, Phila- 
delphia, Pa, 
Orr & Sembower, Inc., Reading, Pa. 
Watts-Campbell Co., New ark, 
Weston Engine Co. . Painted Post. "N.Y 


Feed Water Heaters and Purifiers. 
National Pipe Bending Co 
Taunton Locomotive Mfg. Co , Taunton, Mass’ 

Files. 

Besly & Co., Chas. H., Chicago, II. 
Montgomery & Co., New York 

Nicholson File Co , Providence. R. I 
Strelinger & Co., Chas. A , Detroit, Mich, 


Flexible Tubing. 
Almond, T. R., Brooklyn, N. Y. 


Friction Cones. 
Evans Friction Cone Co., Boston, Mass 


Furnaces. 
American Gas Furnace Co., New York 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Gauges. 
Brown & Sharpe Mfg. Co., Prov idence, R. I. 
Coffin & Leighton, Syrac use, - 
Pratt & Whitney Co., Hz urtford, Conn 
Taylor-Rice Engineering Co., Gloucester City, 
N. J. 


Gear Cutters. 
Brainard Milling Machine Co , Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. | 
Gould & Eberhardt, Newark, N. J. 
Grant, Geo, B., Lexington, Mass 
Pratt & Whitney Co, Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Whiton Machine Co., D. E., New London, 

Conn, 


Gears. 
Bilgram. Hugo, Philadelphia, Pa 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City. N. J. 
Grinders, Centre. 
Barker & Co. William, Cincinnati, O. 
Leland & Faulconer Mfg Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del. 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, IIL. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Builders Iron Foundry, Providence, R. I 
Garvin Machine Co., New York. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co,, George, New Yors. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A , Detroit, Mich. 


Grinding Machine, Cutter. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co, Cincinnati, O. 
Garvin Machine Co., New York 


Lodge & Davis Machine Tool Co., Cincinnati, 
QO 


Norton Emery Wheel Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn 
Hack Saws, 

Besly & Co., Chas. H., Chicago, II1. 

Montgomery & Co., New York. 

QO. & C. Co., Chicago. Ill 

Stover Novelty Works, 4 reeport, Il] 

Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 

Long & Allstatter Co., Hamilton, O. 

Miner & Peck Mfg. Co.. New Haven, Conn. 

Pratt & Whitney Co., Hartford, Conn. 
Hoists. 


Harrington, Son & Co., E., Philadelphia, Pa. 


Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Speidel & Roeper, Reading, Pa. 
Hydraulic Machinery. 

W. & S. Hydraulic Machinery Works, N. Y. 


, New Haven, Conn’ 
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Injectors. 
Jenkins Bros., New York. 
Manning, Maxwell & Moore, New York. 
Penberthy Injector Co., Detroit. Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Keyway Cutter. 
Baker Bros., Toledo, O, 


Lathes. 
Barnes Co, W. F. & John, Rockford, II. 
Blaisdell & Co , P.. Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard ps hine Tool Co.,, Bridgeport, Conn. 
Davis, W. , Rochester, N. Y. 
Dawson & Ghedeta Chicago, Il. 
Dietz, Schumacher & Co., Cincinnati, O 
Draper Machine Tool Co., Worcester, Mass. 
Engineering Appliance Co., Jamestown, N. Y. 
Fifield Tool Co., Lowell, Mass. 
Fitchburg Machine W orks, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Harrington, Son & Co.. E., Phila elphia, Pa. 
Hendey Machine Co., Torringto Conn. 
Hill, C larke & Co., Boston, Mas . 
Lodge & Davis Machine Tool Co,, Cincinnati, 

O. 


Lodge & Shipley Machine Tvol Co., Cincin- 
nati, O. 

McCabe, J. J., New York. 

New Doty Mfg. Co , Janesville, Wis 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works .. New York. 

Pratt & Whitney Co., Hartford, Conn. 

Reed Co., F. E , Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O 

Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Seneca Falls Mfg. Co.., Seneca Falls, ¥. 

Milling Cutters. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J.. New York. 

Garvin Machine Co., New York. ; 

Ingersoll Milling Machine Co., Rockford, Ill. 

Starrett, L. S., Athol, Mass. 

Milling Machines. 

Becker Mfg. Co., John, Fit« hburg, Mass. 

Bliss Co., E. W., Brooklyn, 

Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I 

Cincinnati Milling Mac hine Co., Cincinnati, O. 

Dawson & Goodwin, Chicago, Il 

Forbes & Co., W. D., Hoboken. N. J 

Garvin Machine Co., New York 

Ingersoll Milling Machine Co., Rockford, Ill 

Leland & Faulconer Mfg. Co., Detroit, Mich 

Lodge & Davis Machine Tool Co., Cincinnati, 
O. 

McCabe, J. J.. New York. 

Newton Machine Tool Works, Philadelphia, 
Pa, 

Niles Tool Works Co., H milton, O 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 

Motors, Electric. 

Dallett & Co., Thos. H., Philadelphia, Pa. 

Roth Bros. & Co., Chicago, Il 
Packing. 

Jenkins Bros., New York. 

Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn 

Pipe Coverings. 

Johns Mfg. Co., H. W., New York. 

Pipe Cutting and Threading Machines. 
Armstrong Bros, Tool Co., Chicago, III. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., Baltimore, 
Md. 

National 7 mn ed Co... Tiffin. 

Saunders’ Sons. Yonkers, NC v. 

Wiley & Russell Mie Co., Greenfield, Mass 

Pipe Fittings. 

Kelly & Jones Co., The, New York 

Planers. 

Davis, W. P., Rochester. N. Y. 

Dawson & Goodwin, Chicago. Ill 

Detrick & Harvey Machine Co, Baltimore, 
Md. 

Draper Machine Tool Co.. Worcester, Mass. 

Fitchburg Machine Works, Fitchburg, Mass 

Flather & Co., Nasnua, N. H. 

Garvin Machine Co., New Y oet. 

Gray Co.,G.A., Cincinnati, ¢ 

Lodge & Davis Machine Tool fie Cincinnati, 
QO. 

McCabe, J. J., New York. 

New Haven Mfg Co., New Haven. Conn 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York 

Pratt & Whitney Co , Hartford, Conn 

Sellers & Co., Inc , Wm , Philade *-Iphia, Pa 

Wilson, W A., Rochester, N. Y 

Polishing Wheels, 

Builders Iron Foundry, Providence, R. I. 

Presses, Dies, Etc. 

Bliss Co., E. W., Brooklyn. mM. U. 
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Pumping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Mason Regulator Co., Boston. Mass. __ 
Worthington, Henry R., Brooklyn, N. Y. 


Punches and Shears. 
Bliss Co., E. W., Brooklyn, N. Y. 
Long & Allstatter Co., Hamilton, oO 
New Doty Mfg. Co., janesville, Wis ' 
Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. : . 
W. & S. Hydraulic Machinery Works, New 
York. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. Wate 
Pratt & Whitney Co., Hartford, Conn. 
Taylor - Rice Enginee ring Co., Gloucester 
City, N. J. : 
Wiley & Russell Mfg._Co., Greenfield, Mass. 
Rock Drills. 
Ingersoll Milling Machine Co., Rockford, Ill. 


Schools. 
Correspondence School of Technology, Cleve- 
land, O. 
International Correspondence Schools, Scran- 
ton, Pa. 


Screw Machines. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis. 
Jones & Lamson Machine Co. , Springfield, Vt 
Lodge & Davis Machine Tool Co., Cincinnati, 
O 
McCabe, J. J.. New York. 
Niles Tool Works Co , Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn 
Warner & Swasey, Cleveland, O 
Screws, Machine. 
Cleveland Machine Screw Co, Cleveland, O 
Flather & Co. Nashua, N. H ; 
Worcester Machine Screw Co., Worcester 
Mass. 
Screw Plates. 
Wells Bros.. Greentield, Mass. 
Wiley « Russell Mfg. Co., Greenfield, Mass 
Screws. 
Blake & Johnson, Waterbury, Conn. 
Cleveland Machine Screw Co., Cleveland, OU. 
Worcester Machine Screw Co., Worcester 
Mass. 
Separators, Steam. 
Kevstone Engine and Machine Works. Phila- 
delphia, Pa. 
Shafting, Hangers, Etc. 
Brown, A. & F., New York. 
Cumberland Iron and Steel Shafting Co... 
Cumberland, Md. 
Pryibil, P.. N. Y. ; 
Seilers & Co., Inc., Wm., Philadelphia, Pa 
Shapers. 
Dawson & Goodwin, Chicago, IIL. 
Fitchburg Machine Works. Fitchburg, Mass 
Flather & Co., Nashua, N 
Fox Machine Co. Grand ? apids, Mich 
Garvin Machine Co.. New York. 
Hendey Machine Co , Torrington, Conn 
Hill, Clarke & Co., Boston, Mass. i 
Lodge & Davis Machine Tool Co., Cincinnati 
&>. 
McCabe, J. J., New York. 
Niles Tool Works Co.. Hamiiton, O 
Pratt & Whitney Co , Hartford. Conn 
Sellers & Co. Inc., Wm., Phiiadelphia, Pa 
Steel. 
Crescent Steel Co., Pittsburgh, Pa 
Jessop & Sons Co, Ltd.,. Wm , New York. 
Jones & Co, B. M,, Boston, Mass. 
Taps and Dies, 
Carpenter, J. M, Pawtucket, R. I 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Vises. 
Hill, Clarke & Co.. Boston, Mass 
McCabe, J. J.. New York 
Niles Tool W orks Co, New York. 
Place Machine Co , George. New York 
Strelinger & Co, Chas. A , Detroit, Mick 
Wyman & Gordon, Worcester, Mass 
Vises, Drilling. 
Drilling Vise Co., Chicago, Ill 
Wire Machinery. 
Goodyear, S. W., Waterbury, Conn 
Meyer. Roth & Pastor, Cologne a R, Ger- 
many. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Wire Rope, tron and Steel. 
Trenton Iron Co., The, Trenton, N. J 
Woodworkirg Machinery. 
Barnes Co., W. F. & John, Rockford, Il 
Fay & Co., J. A, Cincinnati, O. 
Pryibil. P., New York 
Seneca Falls Mfg. Co., Seneca Falls, N. ¥ 
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PRATT & WHITNEY Co., 


Etartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 


FORCINC AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCKE & HICEMAN, 280 Whitechapel Road, Londen, E. 
England—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—TENWICE FRERES &CO., 21 Bue Martel, Paris. 
France—F. G. EREUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). 


CHICACO- 42 and 44 South Clinton, BOSTON- 47 Peari Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 
—_— 


“R, MUSHET’S SPECIAL STEEL” 


BAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTH in redressing. 


SoLE REPRESENTATIVES IN THE UNITED STATES. 
B. M. TFT oOoNES w& CO., 
BOSTON: i! & 13 Ol'ver St., NEW YORK: 143 Liberty St. 











J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vics-Presipent 
F. B. ALLEN, Sreconp Vicse-PRESIDENT 
J. B. Prerce, Secretary & TREASUREE 
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14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





HIS Lathe COMBINES 
the LATEST and 
BEST Improvements. 

Automatic Stop. It is Sim- 
ple, Durable, Indispensable. It 
will AUTOMATICALLY 
STOP the Carriage in 
EITHER direction. It is 
equally efficient whether 
FEEDING or THREAD- 
CUTTING. Running up 
to a shoulder, boring to 
BOTTOM of holes, or IN- 
TERNAL THREAD- 
CUTTING. 


No danger of spoiling either tool or work. It is a safeguard against accidents, in either direction. 


Feeds—It has all feeds in daily use with simple movement of lever. 


Threads—It has all threads in daily use with simple movement of lever. 
Carriage—The carriage reverses in Apron. No slamming of Countershaft. There is no 
comparison between this Lathe and the old style or common Lathe. Quick work, rapid changes, 


satisfactory results.) BUY THE BEST. 





EUROPEAN AGENTS: - 


CHAS. CHURCHILL & CO., L’d. 


21 Cross Street, FINSBURY, LONDON. 
SCHUCHARDT & SCHUTTE, TORRINGTON, CONN, 


59 Spandauerstrasse, BERLIN. 
SOLLER, BASEL, SWITZERLAND. 
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16-INCH SWING ENGINE LATHE. 


F, E. REED COMPANY, Worcester, Mass. 





Engine Lathes from 10 to 30 In. Swing Inclusive. 





CATALOG E, 





HES 


IA Fitchburg Machine Works, 


FITCHBURG, MASS., U.S. A. 
Up-to-Date Machine Tool Manufacturers. 


Immediate Delivery 


On 14, 16, 18, 2 


Quick Delivery 


On 24, 27, 30, 33, 36, 42 
swing. 


1-in. 


-in. 








48 IN. LATHE, 


swing. 
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EARLY DELIVERY 


SCREW 
HUB 


Weight 4,200 Ibs. 





REAM IOPS 


27-16” through Wire Feed. 


THE LODGE & SHIPLEY MACHINE TOOL 





CINCINNATI, OHIO, U. S. A. 
BVeewe 
2 LATEHESs. = 
a — 
= 14’ 1S’ 18 22a 24’ = 
3 24” x 22"{? s =. 
& 25" x 42” (DOUBLE SPINDLE. a 
The following Merchants keep a full line of our tools constantly in stock: 


J. J. McCABE, 14 Dey Street, New York. 
DAWSON & COODWIN, 57 S. Canal St., Chicago. 


DIETZ, SCHUMACHER & CO., - 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 


CamcaGo OFFICE 


1405-10 Manha:tan Building. 


MANUFACTURERS OF 


Portable Forges, 
Tuyere Irons, Etc. 


ROOTS’ NEW ACME HAND BLOWERS, 














Blow speed: d, Force 
blast, Durabie, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


COOKE & CO, 
Selling Agents, 

- 163 and 165 
iWashington St., 
NEW YORE. 

Hn Vritine. Please Mention This Paper 





CINCINNATI, 0., U.S. A. 





A Milling Machine or - - - - 
a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








WE ONLY CLAIM 


s will save their cost in 30 days, 
- known concern that insists that 
st 52 times a year. 


that these too 

But here is a we 

the y save their ¢ 

From Brookts n Railway Supply Co., 
Stamford, Conn, 








OROP FORGED 









Armsrrone Bros. Toor Co 

OF STEEL GENTLEMEN—It gives us more satisfaction to pay 
vour bill than almost any other on our list rhe 
Boring Tool you sent to us by express p -~ for 
itself the first week From this we fig rut ‘that if 
we were equally busy the entire year ¢ by pay 
for itself some D2 limes 
* It does double or more than double the work of 
our old tools Yours truly 

CHAS. B. ALLYN, Treas 


Send for Catalogue and Price List to 


ARMSTRONG BROS. TOOL CO. 
6 Eda “ul Ave., Chicago 


CHAS. CHURCHILL & CO., LONDON, ENGLAND, 
AGENTS FOR GREAT BRITAIN 


ScREW MACHINES 
Hus MACHINES. 


NEW DESICNS. 


DAWSON & GOODWIN, 


CHICACO. 











WRITE FOR CIRCULARS 
AND SPECIAL PRICES. 


CISHOLT 
TURRET 
LATHES 


AND 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 
MADISON. WISCONSIN. 








TheWaterborylarrel 
F’dry & Machine €o., 


WATERBURY 


Connecticont, U.S. A. 
Builders of *pecial 


MACHINERY 


For Making Steel and 
Brass Goods, Silver- 
ware, Hardware, 
Send for 


CATALOGUE 


etc. 








SUPPLIES___. 


BICYCL WILLIAM J. HAINES CO. 


906 Filbert Street, Philadelphia, Pa 


BRAZING WIRE AND SPELTER, 


AURORA TOOL WORKS 


AURORA, IND., 


Builders of Latest Im- 
proved 


UPRIGHT 


and 


RADIAL 
DRILLS 
WITH PATENT 


AUTOMATIC STOP. 


From 14 in. to 40 ip swing, 











FLEXIBLE STEEL TUBING. 


For Conveying Oil or other Lubricant to and from 
Cutters, Drills, Etc. 


Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 
Milling Machines, Bolt Cutters, Gun Boring 


Machines and other tools. Particulars 





freely given by the manufacturer. 
T. R. ALMOND, 
83 Washington Street, Brooklyn, N. Y., U.S. A. 





30 


Special Lot, Second-hand fools, 


at very low prices before removal. 


) a ATHE—72 in. swing, 20 ft. bed, Triple G jeared, 
42 in. swing, risers to 48 1n , 12 ft. bed, Trple Geared, Com 
pound Rest, ete., Pratt & Whitney’s, A 1 order. 
32in, swing, 16 ft. bed, Fay & Scott’s. Good as new 
26 In. swing, 10 ft. bed, Pond, Extra Heavy. 
v4in. swing, 12 ft. bed, Compound Rest, Fitchburg. 
in. swing, 12 ft. bed, Cp’d Rest, 1 9-16 hole, Perkins. 
20in, swing, 15 ft. bed, Extra Heavy, C p’d Rest, Pond. 
19 in, swing, 8 ft. bed, Prentiss. 
16 in, swing, 7 ft. bed, Pratt & Whitney. 
Sin. swing, 7 & 8 ft. beds, Reed. 
3 in. swing, 6 ft. bed, Pratt & Whitney. 
18in, swing, 6 ft. bed, Blaisdell, 
18in. swing, Turret Brass, 
PLANER=a7 in, x 37in. x 11 ft., Betts. 
36 in, x 36in. x8 ft., Niles. 
32in, x 32in, x 8 ft., Pond. 
26in, x 26in. x 8 ft., Powell. 
2% in. x 26in. x 8 ft., Gould & Eberhardt. 
24in. x 24in. x 6 ft., Lathe & Morse 
24in, x 24in. x 6 ft., Pratt & Whitney. 
9 asin. x 22in. x 5ft., Pease. 
Jin, x 20in. x 5 ft., Hendey. 
1 iin,, Stroke Crank, "Gould & Eberhardt, 
Rin. Geared, Improved. 
24 in. Friction, Hendey. 
din - Traveling Head, Warren. 
. Wheel and Lever, Prentice. 
26 in., Bk. Gears, Auto. Feed, Friction Pulleys, Prentice 
Radial, 3-ft. arm, Hilles & Jones. 
Universal Radial, 4 1-2 ft. arin, Bk. Gears & Auto. 
TV niversal Milling Mac hine, Kempsmith’s latest. 
Lincoln Pattern 
Pratt & Whitney No. 2 hand, 
sear Cutter, 30 in, full Automatic, Gould & Eberhs ardt 
\ pright Boring & Turning Mill, 38 in., 2 Heads. 
Horizontal Bering & Drilling Machine, Sellers, 54 in. 
Pipe Machine, 6in,, with engine, Jarecki. 
Horizontal Flange Pun h, Hilles & Jones, No. 2. 
Boiler Punches, 22 and “6 in, gaps. 
Boiler Rolls. 6 Sand 10 ft. wide. 
Steam Hammer, 00 lbs., Ferris & Miles 


BICYCLE MACHINERY, 


CREW MACHINES, MILLING MACHINES, 
SHAPERS, Etc. 


SHAPER 


“ 1 
PRILL—20 i 
Feed. 


Plain 








Consisting of S 
DRILLS, LATHES, PRESSES, 


x. 7. McCABE, 
rE. P BULLARD’s| '4 Dey St., 


N.Y. Mach’y Warerooms.'. NEW YORK. 


STRANGE, BUT TRUE!! 
Tae dew Process Raw five Geant 


ASTONISH THE 

MACHINERY WORLD. 

They Outwear 
any Metal. 

They require 
Lubricant. 

They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


= PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S. A. 





No 








THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges 
Cannot be set wrong 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CaTALoauE FREE! 
FOX MACHINE CO., 
3265 Nor. Front St., 
Grand Rapids, Mich. 

185 Finsbury, Pavemen: 


Tae dar nmeolan’ 











IGH ART ENGINES 


The Celebrated 


IDEAL 
Built by 
A. L. IDE & SON, 
Springfield, I1i., 
U. &. A. 
Direct Belted, 


Direct Connected, 
Simple & Compound 
For all purposes where reliable and e. conomical power is feuds 

‘% Catalog and haif-tone picture of 

application, 





direct-connected engine on 
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Foot-power 
Star # Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo ue B, 


SENECA FALLS MFG.COMPANY 
687 Water St., Seneca Falls, N. Y 








FINE LOT OF 


SECOND-HAND MACHINERY, 


COMPRISING 


A Large Lot of Fine Machinery from 
The Schuyler Electric Co., of Middle- 
town, Conn. ; 

The Entire Equipment of the Lightning 
Check Punch Co. of Brooklyn, N. Y.; 

AND 

A Large Consignment from a Promi- 
nent Manufacturing Company in New 
York City. 

THERE ARE _xncmmm. 
Engine Lathes, 14’ to 25", many of best 

makes. Drill Presses, 10° to 40", light and 

heavy. Planers, Shapers, Screw Machines, 

Milling Machines, Gear Cutters, Profilers, 

Speed Lathes, Fox Lathe, Power Presses, 

Emery Grinding Machines, &c., &c. 

Write for Complete List, No. 16B. 


THE GARVIN MACHINE CoO., 
Laight and Canal S‘'s., NEW YORK. 
Also, 51 North Seventh St., Philadelphia, Pa. 


MACHINERY FOR SALE. 


8 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt _— Good as new. 
§in. Boynton Hand Sha hc 
1-4 to 1 1-4 in. Open-die alt ‘Cutter, Good as new. 
Nos. 1, 3 and 6 Roots Pressure Blowers. Al condition. 
9 x 9 Greenfield Upright Engine. Gvuod as new. 
18 x5 x 10 Brass Lined Duplex Pump. 
112 x 18 Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch tary: ‘ae less than halt 
value. IOKE & C 

163 and 1s po BA ‘Street, New York. 








Second-Hand Machinery. 








LATHES. PLANERS. 

112in. x 5 ft., Young, 1B, 20in, x in, x 4 ft., Fiteh- 

1 18in, x 5 ft., Lathe & Morse. burg. 

1 No, 39S, ,14 in. x 5 ft. 6in 1 No. 10 S,, Min, x 2M4in, x4 ft., 
Harris. Wood & Light. 

1 No. 35 S., 15 in. x 6 in., Harris. 1 No. 11 8., 24 in, x 24in. x4 ft., 

1 15in. x 6 ft., Blaisdell, Wood & Light. 

115in. x6 ft., P. & W. 1 No, B., 24 in. x 24 in. x4 ft.. 

1 No. 18 C,, 18in, x6 ft., L. & D., Pond. Mch. Tool Co 
Compound Rest & Taper At 5 o. B., 24 in. x 4 in. x 4 ft, 
tachment. Pond, Mch. Tool C« 

1 No. 19 C,, 18 in. x 6ft., LL & p..¢ 1 No. B., 24 in. x 24 in. x 5 ft., 
Compound Rest & Taper At Pond, Mch. Tool Co. 
tachment. 1 No. 51 S., 24in, x 24in. x 5 ft. 

1 No, 20 C,, 18 in. x 6ft., L. & D.. 6 in., Wood & Light. 
Compound Rest & Taper At 1H, 24in, x tin. x 6 ft., Lathe 
tachment. & Morse 

119 in. x 6 ft., Heavy F. No. B., 26 in, x 26 in, x 6 ft, 

2 thy" x 11 ft., Lathe & Morse nd. Mch. Tool Co 

1 No, 378., Win. x 10ft., Lincoln. ¢ 1 No. 168s v8in. x 28 in. x 8 ft., 

2tin, x 10ft., P.& W tiay & Silver, Heavy 
4 1 No. 148., 82 in. x 32 in. x 10 ft., 
a8 ia. c OK., P. a W., Wood & Light. 
° No. B., 36 in, x36 in. x 9 ft., 
22 in. x 10 ft., Niles, New Haven. 














! No, P., 36 in. x 36 in. x 9 ft., 
Sin, x10 ft., J. DD. English. 

White. con. I1No. B, 36in. x 36. in. x 10 ft., 
1 24 in. x 16 ft., Nicholson A Pond Mch. Tool Co, 

Waterman. 1 No. P., 36in, x 36in, x 14ft., 
126in. x 10 ft., Dustin & Hub Powell. 

bard. 1 No, 138,, 38 in, x 38 in, x 10ft., 
1 No, 49 S., 27in. x 12 ft., Wood Aldric A «Cc 

& Light 1 No, 17 82 in. x 10 ft., Van 

5OS., 28 in. x 12 ft., Wood He orn, Ore n Side Planer. 

& Light 1 , 48 in. x32in. x ft., 
1 No. 9S., 28 in, x 16 ft., Wood Pond. vi h. Tool Co.,2neads, 

& Light 1 No, 128 C., 48in. x 82in, x 6 ft., 
130 in, x 12  ft., Lathe & Morse Pond. Mch. Tool Co., Yheads. 

new > LNo, 129 C,, 48in, x32in. x 6 ft., 
1 No, 44 "g.,801n. x 14ft., Lincoln. Pond. Mch. Tool Co, 2 heads. 
1 No, 45 S., 32in. x 13 ft., Bement ¢ 1 No. 130 C., 48in. x 32in. x 6ft., 

& Dougherty. Pond. Mch. Tool Co., 2 heads 
1 No, 465S., 36in, x 12 ft., Lincoln 1 No. H., 60 in, x 60in, x 15 ft., 
1 No, 19S., 40 in. x 16 ft., Wood Niles Tool Works Co., 3 

& Light. Heads, 
1 No, 61 S., 48 in, x 18 ft., Gay &)1 No. W., 60 in, x 60in, x 22 ft., 

Silver. Hepworth, 1 head. 

Also large stock of other tools. Send for List, 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., New York Oity. 
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Second-Hand Tools. 


ee 
.x8ft., Pond Engine Lathe. 
in, x 10 ft. “ si 
in. x 11 ft., Pratt & Whitney Engine 
Lathe. 

22 in. x 12 ft., 
27in. x 10ft., 
Lathe. 

16 in. x 16 in. 
24 in. x 24 in. 


22 in 


Bullard Engine Lathe. 
Pratt & Whitney Engine 


zs 4, 
x 6 ft., 


Hendey Planer. 

Hendey Planer. 

32 in. x 52 in. x 10 ft., Pond Planer. 

50 in. x 50 in. x 10 ft., Powell Planer. 

36 in. Open Side Planer. 

16 in. Ferris & Miles Slotting Ma- 
chine. 


5 ft. Universal Radial Drill. 
30 in. swing, Prentice Upright Drill. 


se oe sé 


Bullard Boring Mill. 


36 in. swing 


37 in. 


HILL, CLARKE & CO., 


156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 


swing, 








MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

One (1) 5 ft. Universal Radial Drill. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spinale. 

19 in. x8 ft. Pratt & Whitney Engine Lathe, 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 

19in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22in.x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
1ow Spindle. 

40 in. Bement Vertical Drilling Machine. 

24in. Pratt & Whitney Vertical Drilling Machine. 


Hollow 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


19-36 and 50 in. Drills, 
Portable Drill. 

— 36 in. x 14 ft. Planer. 

Ss ¢*m@ * 12 in. Shaper Traverse Head. 
37 ** 30 Gear Cutter, 54 in. 

-_ a o Milling Machine. 

5l in. x 18 ft. Engine Lathe. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


15in.x6 ft. Engine Lathe. 
2 «6 123 a ™ 





_JIM.CARPENTER &_.. 





PAWTUCKET.R.I. 








Manufacturer 


—of— 


APS&DIE 
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Ready Made Iron Gears. 

Ready Made Brass Gears. 

Gears made tv Order. 

Gear Cutting. 

1895 Gear k, Free. 

Treatise on Gears, $1.00 
GEORGE B. wala 

ee ton 

and iss South Tith St., 

Philadelphia, Pa., 

and 86 Seneca St., 

Cleveland, Ohio. 


GRANT 
GEARS 





PITTSBURGH, PA. 
CHICAGO, ILL. 


se Saemanaaia and Strength of 
$= CRESCENT EXTRA STEEL 


are very noticeable in hard steady 











SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 

















NEW YORK, N. Y. work. Try it. 
SOFT CASTINGS, 
FOR Made from best grades of Pig Iron for 
TOOLS, ALL L KINDS IN STOCK. Light Machinery, Electric Work » ete. 
DRILLS, | Met am omc, o1 f0nN oh. BP. THE BURR & HOUSTON 60., 
’ WM. JESSOP & SONS, ‘LTD. 33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 
DIES, &. Medal Ee OEY 1893, 





SMILLAN G-CUTTERS) 
IN"VAR Y. 

Sine — 
-N~ 


KNB 


es “J.ERLANDSE 





STEEL CASTINGS 


OF EVERY DESCRIPTION. 


OPEN HEARTH STEEL. 


Send for Estimates. 





E ST~NEW YORK ‘ 


IUE 








WANTED,?! per montn ard expenses. Ad- 
“+ 81. Cutcaco 


SALESME 
CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


nA. Tees, 


8 to IS in. Swing 


SEBASTIAN-MAY CO., 


dress, wich sramp,Kine Mre 














THE JOHNSON COMPANY, Johnstown, Pa. 
ghee Se — Flather’s Rope Driving, - = me. ciom, $2.00 
Kt Richard's Compressed Air, 12mo, cloth, $1.50 
S' eeeeee . 
; New f MacCord Descriptive Geometry, svo. com, $3.00 
» BOO KS. i JOHN WILEY & SONS, 
7ST SE ke] 53 East toth Street, New York City. 












ee 






i ' 
3! 
AAA 


MACHINISTS ATTENTION. 


To introduce, will se me post-paid on receipt of 
$1.60, one each of 3. 6and 12inch rules, all guaranteed 
equal toany inthe market. Offer good until April1. 
No stamps 


SAWYER TOOL CO., Athol, Mass. 


Joorrwatechton® svaacuseny 3 


Cobitibiti lib te ltl Wa 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Somparison fer Accuracy with all others. 
EVER) SCO:F GUARANTEED SE*D FOR LIST 
COFFIN & LEICHTON, SYRACUSE, N. Y. 
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— OR TAPER SHANK 
RILLS 


ORs THE 


SIDNEY, OHIO. 
‘TRUMP CHUCK” 


HOLD a 1, 46”, No. 2, 34’, No. 3, 36” 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINCTON., DEL., U. S. A. 





IT CUTS COSTS. 
per The McCanna 





49 Fenton Wheels for 1896 


PARACONS OF raneTIOns. FEATURES AND 
PERFECT ADJUSTMENTS. 


BEAUTY, SPEED, EXCEL LENCE. 


WE WILL BE PLEASED TO SEND YOU CATALOGUE 


FENTON METALLIC MFG. CO., JAMESTOWN, N. Y. 


P. S.-FENTON WHEELS HAVE BLUE CROWNS. 








Adj. Thread 
Cutting and 
Milling Tool. 
Made only by 
The Taylor-Rice Engineering Co., Wilmington, Del., U.S.A. 








LeCOUNT’S 


LIGHT STEEL DOG 


MANUFACTURED BY 


WM. G. LeCOUNT 


SUCCESSOR TO C. W. LE COUNT, 
South Norwalk, Conn. 
Send for “Catalog A,"’ full line of machine tools 








ess ER 
gr? iH pTIC DROP Si 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


Science of Mechanics. 


A Critical and Historical Exposition of its Principles. By Ernst 
Mach. Translated by Thos. J. McCormack 250 cuts, 534 pp., half R1o Walnut St., Philadelphia. 
morocco, $2.50, ’ 

‘A careful study of Professor Mach’s w« whe , and a treatment with #- Our New and Revised Catalogue of Practical and 
more _— rime mata) (Basteati mn, —— line lai 4 down in the inter Scientific Books, 88 pages, 8vo., and our other © Jatalogues 
os < 1 ghee wad onan . riewoe, a ee = dy wt ~¢ pay perdse rd and Virculars, the fm 5 covering every brauch of Science 

applied to the Arts, sent free and free of postage to any one 


rigorous logical treatment.” ref. jreenhill, in Nature. 
THE ‘or kN ‘COU aT PUB, CO., Chicago. 


Stover Power Hack Saw 
and Friction Drills, 


in any part of the world who will furnish his address, 


New 
DWIGHT SLATE MAGRINE C0. 


ESS er CONN. 





Have just issued new 
124-page 


ing line of Sensitive Drills, 


Milling 


catalogue cover 





Machines, etc. 






Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
incres. Send 
for circulars 


to 
STOVER 









Supts, and 
o'dcustom 





Mg ©. 


CONN 


fier & Deck 









novels 


Migrs. . dhe and [ron- Vesting | Bechinery 
pecial Machinery to o 

23 River St. FREEPORT, iLL ‘U. S.A. 

BURTON, London, Eng. 


ers, 


Catalogue 


free to Mfrs 
To others on receipt of 15 c. 
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REMOVAL 
a SALE 


fesbest | On February First, 
THE 


American Machinist 
OFFICES 


WILL BE REMOVED FROM 203 TO 


No. 256 Broadway, New York. 
se sh sh oh 


tee We will not keep back numbers beyond the current year, and will 
dispose of all the stock on hand at reduced rates. We have on hand 
complete files of each year, from 1887 to 1895 inclusive (unbound). We 
will sell these at $2 per set of 52. Complete copies (92 numbers) con- 
taining Meyer’s articles on Practical Drawing, sent, free by mail, for $3. 


Order NOW, for all these back numbers unsold February 15th, -#.#.2 


ai ata tantra SSCOSCSHSSSSSSSSSSSSSSSSSSOHSSSSSSSSSSSSSSSOSSSSSSSE 


SOSSSSSSSS SHSSSSSSSSSSSSSSSSSSOSSSSSSSSSSSSSSSSSSSOSSOSSESSSSSSOSE 


Bound Volumes for ’86, ’90, ’92, 93 and ’94, at $3 each, to close them out. 





